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With the present number we begin a new year 
‘ui the Journau. If we turn back to the files of 
the earliest issue of the paper, we find that its 
infancy was like that of men small in size but 
healthy and strong. The increasing demands of 
the people interested in gas making for more 
and fuller information have been met by in- 
crease of size in the Journat, from time to time. 
In 1859 there were about 400 companies in the 
United States; now the number is rapidly ap- 
proaching 1,000. Great strides have been made 
in all the departments of the service. Results 
that then were thought impossible are now easily 
obtaiped ; quality and quantity have both in- 
ereased. To meet the progressive demands of 
the times the proprietors have again enlarged the 
number of columns of the AMERICAN Gas-Licut 
Journau. We trust that while we increase our 
* yield” we may not at the same time reduce our 
‘*illuminating power,” and that our readers will 
find that our additional columns are filled with 
material that may prove both instructive and in- 
teresting. There is one thing that we are very 
anxious to enlarge, and that is the space devoted 
to correspondence—we mean by this, correspon- 
dence upon the subjects daily coming up in the 
actual experienee of gas men, and we most earn- 
estly urge the fraternity to lend their aid in mak- 
ing this department of the Journat more full. 
With this issue we change the arrangement of the 
paper so to make it more convenient for refer- 
ence. The editorials will commence hereafter on 
the first page and will be preceded by an index, 
which will be made full, so that the contents will 
give at a glance a general idea of what each paper 
contains. Trusting that these efforts on the part 
of the proprietors and editor will meet with due 
consideration from our patrons and that no ef- 
fort will be spared by any to increase the circula- 
tion and the usefulness of the paper ; it.shall be 
our endeavor to make the Journat at all times 
reliable and as interesting as possible. 
Subscriptions for the ensuing year are now due, 
and thanking those of our patrons who have al- 
ready forwarded their dues, we would gently and 
courteously remind those who are in arears that 
money is a very necessary element in our busi- 
ness, and the receipt of it will be very gratefully 
acknowledged, 
If any of our readers can send us additional 
names to be placed uponour subscription list, or 
new advertisements for our columns, they will 


THE EXPLOSION IN SOUTH BOSTON. 
ad scalps 

The daily papers of last week gave accounts of 
an explo.ion in South Bogton, the cause of which 
up to the present writing is not altogether clear. 
From the account given in the New York Herald 
of December 23rd, we take the following : “ The 
main pipe, about five (?) inches in diameter, 
passes under Federal street bridge and along the 
causeway leading from it up Dorchester avenue 
(the continuation in South Boston of Federal 
street, Boston). ‘This causeway is composed of 
three feet or more of dirt and gravel with the 
pavement, resting on a foundation of piling, and 
on either side for seventeen feet or more is the 
river, Eye witnesses state that the first intima- 
tion of the explosion was a bright flash about 
the middle of the causeway followed by a sharp 
explosion, and almost immediately after, the 
causeway on the right hand side, under which 
ran the gas main, fell over into the river, * 
The pavement was completely torn up for a dis- 
tance of 175 feet from the wooden portion of the 
bridge to Crosby’s warehouse, which is built 
upon piling at the end of the causeway on the 
South Boston side.’ * 7 

The coroner’s jury are to investigate the facts 
and no doubt will be able to get at a great deal 
of information on the matter which may be more 
or less useful; but just how it happened per- 
haps no one living can tell. But gas men are 
well aware that there is a certain admixture of 
gas and air, which upon being lighted is very 
powerful and destructive in its effects, A mix- 
ture of 


One part of common gas and ° pp) ot air ‘explodes feebly. 
powerfully. 
in “ feebly. 


A greater proportion of air than 14 parts to 1 
of gas will not explode, but a taper will burn in 
the mixture with an enlarged flame. 

From the description given above of the loceli- 
ty, the accident may have occurred as follows : 
The frost may have broken a pipe or caused a 
leak, the gas issuing from it may have distributed 
itself among the gravel, &c., between the pave- 
ment and the pile work until the proportions of 
1 of gas to 7 or 8 of air had been reached when a 
spark or fire from some source may have ignited 
and exploded the mixture. The loss of life at- 
tending the accident is the most deplorable part 
of it. But many people are unaware of the dan- 


“ “ “ “ 


gers which attend the manufacture of gas. From 
all that has yet been learned of this case it would 
seem that it was not the direct result of neglect 
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seen combinations of circumstances that no one | 
can predict. Such cases have occurred before in 
this city and elsewhere, but without such disas- 
trous results. Upon one occasion in New York, 
a settlement, resulting from the building of a 
sewer, caused a breakage or leak in the neigh- 
boring gas main ; the gas found its way through | 
the loose material of the filling into the sewer. 
In some way the explosive mixture was ignited | 
and a ** blow up” followed, the man-hole covers 
of the sewer being thrown on the tops of ad- 
joining houses, paving-stones and bricks flew 
all directions. On 
cases are well known to gas engineers. 


in a smaller scale similar 

By statements made in some of the Boston papers, 
it would appear that there was a service pipe 
only laid under the causeway in Sonth Boston, | 
and that this had connections leading to the 
street-lamps, which were lighted at the time. 
This service pipe, said to be 2 inch, was securely 
packed in a box and examined from time to time, 
which indicate that due deligence was exercised, 
Yet the rapid corrosiou of wronght iron pipes, | 
especially when exposed to the action of a salt 
atmosphere is well known, and the many troubles 
arising from its use may have found one of the 
most terrible examples in this case. 

The proper method of laying pipe in those parts 
of cities adjacent to docks, &c., has been a study 
for many years, and if this catastrophy, sad as it | 
is in other aspects, shall be the means of estab- 
lishing any points bearing on this branch of the 
gas engineer’s business, it will not be without its | 
benfits in the way of warning for the future | 
which no prudent man could neglect. We trust | 
that we shall be able to give our readers a full 
and clear account. of the facts in our next and | 
that those interested will spare no effort to de- 
termine the cause, and having done so that they | 
will give the gas world the benefit of it. And in! 
this connection it may not be amiss to state that | 
we are anxious in all such cases to make simply | 
a true record of facts, and we trust that those | 
having knowledge of matters of like nature will | 
not hesitate to send us the fullest reliable in- | 
formation that it may go on record correctly. We | 
should never be ashamed or afraid to own up to | 
mistakes. As a general rule a man who “ never | 
makes a mistake ” never learns anything. Not| 
that we advocate blundering by any means, but 


ty of the success of these. They are both now 
in actual operation and time will demonstrate 
whether they are to take their places in the front 
rank of the great army of gas makers. We have 
been furnished with some figures as to the work- 
ing of these two processes for the month of Octo- 
ber, and we give them to our readers and each 


'may make his own figures and calculations, and 


draw his own conclusions. 


In addition to these, we are told that works are 


being fitted up for the manufacture of ‘* water- 
gas,” at Forty-first street and North River, which, 
it is expected, will soon be “in blast” and ready 
to supply consumers. 

Workings at Poughkeepsie for October, 1875. 
Gas made inh 1,317,100 cubic feet. 
Average candle power 17.23 candles. 
Specific Gravity of Gas . 740 


Used in Retorts. 
21,127 lbs, 
6,265 gals. 
-6 cords, 


Anthracite Coal 
Crude petroleum. 
Wood 


Used in Furnaces. 
Anthracite coal .37, 741 lbs. 
Jituminous coal 8,081 
Tar 2,970 gals. 


sé 


Used for Boilers and Superheaters. 
Anthracite coal 22,2 
Labor—2 men by day and 2 by night. 


The bituminous coal (or coke) is used for 


starting up the fires. 


Process, Utica, for Oeto- 

ber, 1875. 

3,745,000 cubie feet. 
18 to 20 candles. 


Working of Lowe's at 


Gas made seg 
Average candle power 


62,500 
190,587 Ibe. 
11,743 gals. 


Anthracite coal in boilers 
Anthracite coal in Cupola 
Crude Petroleum 


Labor—5 men ; 3 by day, 2 by night. 
Purification, 34 cents per thousand, 





We give these figures as those standing on the 
books of the company just as we received them. 
There is one‘item not given in either case, and 
that is the ‘‘ unaccounted for gas’—which must 
be taken into the account in judging of the value 


of the process. We believe that both of these 


252 lbs. | 





if, after ordinary precaution, accidents occur, we | processes court the most careful investigation. | 
may naturally infer that we have been mistaken | go far as we have been able to understand, the | 
in some respects, and due investigation will show | gas stands the test of cold weather fully as well 
wherein. It is in this view that mistakes or fail- | as coal-gas. At Poughkeepsie the works are very 
ures to arrive at correct results are of benefit, | complete, and there is, we believe, no other pro- | 
This constitutes a large part of what we call ex-| cess used but the Gwynne Harris, 

perience, and hence its value. Careful men pro-| the gas of the Citizens Company 
fit by the mistakes or experience of others, hence | hydrocarbon process. If it cannot be made a| 
our desire to be able to impart the experience of nities there, it is difficult to see how it can do | 
one to others. so elsewhere. But time alone must demonstrate | 
the results. The balance sheet at the end of the | 
year, if it can be got at, will be a good test of the | 
value of these methods. 


tnat is, all | 
is made by their 





WATER GAS. 








We give our readers to-day a carefully com- | 
piled synopsis of the efforts that have been made | 
to produce illuminating gas from hydrogen, 
which is taken from the Chemical News, of Lon- 
don. 


PUBLIC GAS IN NEW YORK. 
$$ 
Proposals for lighting the public streets, mar- 


In giving the article we have been careful | kets, buildings, &c., in the city of New York, 


to preserve all the foot notes and references, so! were opened and read at the office of the Com- | 


that anyone who desires to investigate further | missioner of Public Works, at 12 M., on Decem- 
can know where to look for fuller information on | ber 28th, by the Mayor in presence of the Comp- 
the points touched upon. No reference is made | troller and Commissioner of PSblic Works. 

to the most recent attempts by the Gwynne Har-| ‘he following were the bids by the several 
ris and the Lowe’s processes to accomplish the | companies ‘‘ for furnishing the gas for lighting 
same ends, but perhaps a careful study of past | and extinguishing, cleaning, repairing and main- 
efforts may be of value in enabling those inter-| taining (and supplying gas, &c., for new lamps 
ested in forming a conclusion as to the probabili | when required) the public lamps on the streets, 


|avenues and places in the city of New York, for 
the period from January Ist, 1876, to April 30th, 
1876, both days inclusive, the gas to be 16-candle 
power :” 


New York Gas Light Co., for each lamp.. $9 00 
Manhattan F 7 ;, ae 
Metropolitan ‘ - 14 00 
Nutual dy es “ 12 00 
| *Harlem rs a a 13 95 


* The latter was as follows: For January, $4.08; February, 
$3 45; March, $3 45; Ap.il, $2.97- 


‘*For furnishing illuminating gas of not less 
'than 16-candle power, for lighting public mar- 
| kets, buildings and offices, for the year 1876: ” 


New York Gas Light Co.....$2 50 per 1000 feet. 
Manhattan ni te as 
| Metropolitan - 27 * - 
| Mutual oe S70.‘ * 
| Harlem - Su 5s 





FROFESSOR CHANDLER’S LECTURE. 


With this issue we close the lecture of Prof 
Chandler, delivered before the American Gas- 
Light Association, at its meeting last October. 
| We would call especial attention to this address, 
and those of our readers who have not read it will 
find themselves amply repaid by a careful study 
of the whole of it. Some portions of the address 
| were necessarily omitted at the time of its deli- 
very owing to want of time; but the Professor 
| has kindly furnished us with the whole of it, and 
lsome of the facts stated have never before been 
|printed. Prof. Chandler is not a mere teacher, 
but he has had opportunities for the study of the 
seience of gas making that render him unusually 
competent to speak thereon—and in giving to the 
|gas world the valuable collection of facts em- 
‘bodied in his lecture he has but added to the 
‘many obligations that they were previously under 
to him ; and at the same time contributed to the 
| scientific literature of the day a very important 
paper. 
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Distance between Flame and Burner. 
(Translated from Journal of Casbeleuchtung, Sep- 
tember, 1875. | 
By T. H. Maller. 


_>—-— 


The fact that a gas flame does not touch the 
‘burner, nor the candle flame the wick, was exam- 
ined by R. Blockman. Close observation shows 
that a gas flame does not commence immediately 
at the burner opening. In a bright luminous 
flame the contrast of the luminous part is so great 
as to admit of close observation ; but, if the cock 
is gradually closed, a small space will be seen 
between flame and burner, which becomes more 
and more distinct as the flame decreases. With 
a slit-burner this may be carried so far that the 
intervening distance between flame and burner is 
equal to the small, half-round, non-luminous 
flame. This intervening space is considerably 
increased when the gas-is mixed with an indiffer- 
ent gas—as nitrogen, carbonic acid, etc. It is 
thereby possible to increase this intervening 
space, with a quick gas current issuing from the 
burner up to two inches and more. Blockman 


|found that, even under very low pressure, the 


flame of luminous gas diluted with indifferent 
gases showed this increase of space between 
flame and burner, and therefore concluded that 
| the cause of this rising above the burner was not 
the result of increased pressure, as might have 
been inferred from experiments, but that it was 
|the consequence of a dilution with indifferent 
‘gas. Heexplained this phenomena as follows : 
After asserting that not only in sounding 
flames, but in other flames as well, an instanta- 
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neous combustion always takes place in the low- 


er part of the flame, which can only be the case 
when the escaping gas has mixed with exactly the 
right proportion of air, he finds the increasing dis- 
tance between flame and burner, resulting from 
dilution with indifferent gases, based on the fol- 
lowing : 

‘The diluted gas on leaving the burner mixes 
instantly with air. The constancy of the flame 
requires for this mixture a certain amount of 
combustible gas, In order now to produce in 
this case a combustible mixture, which contains 
as much gas as the one which would be produced 
if undiluted gas escaped from the burner, a much 
larger volume of gas must leave the burner—i. ¢., 


the distance between burner and flame is increas- | 


ed,” 


To this somewhat forced explanation of Block- | 


man objection is made on account of the follow 
ing facts : 

Except between burner and flame, this inter- 
vening space occurs everywhere when a cold ob- 
ject touches the flame. This temperature in- 
creases as the temperature of the object decreases, 
and its heat-conducting power increases. The 


space between the flame and the cold body intro- | 


duced therein increases in the same ratio as the 


ete. 
If, for example, the carbonic acid is somewhat 


in excess, the flame may be extinguished by the | 


smallest current of air. The more carbonic acid 
the gas contains, the larger will be the hole made 
in the flame by a thick wire. 
carbonic acid is increased to such an extent that 
the flames will be one inch or more away from a 
burner tube (rolled up from sheet platinum) 
placed horizontally, and the tube is then heated 
near the open end by a Bunsen burner, the flame 
will approach the burner, and as soon as the pla- 
tinum tube becomes red-hot the flame will com- 
mence at the outer rim of the tube without inter- 
vening space. While a non-luminous flame 
which contains large quantities of indifferent 
gas, becomes extinct for quite a large space upon 
the introduction of a cold, thick wire, the open- 
ing made in the flame closes gradually as the wire 
becomes heated. In case the wire was heated 
previously, there will be no space produced and 
the flame will touch the wire all round. In a 
much diluted flame these phenomena are more 
apparent, but even in the common.gas flame they 
are quite distinct. All these facts force upon us 
the conclusion that these spaces are produced by 
heating influences ; that the spaces are increased 
in flames much diluted by indifferent gases is 
only a consequence of the already low tempera- 
ture—which in turn isa consequence of the large 
volume of gas which takes up the heat of the 
quantity of gas burned in the unit of time. It is 
now evident that if the temperature is already 
low, very little further cooling, by the object 
touching the flame, is sufficient to lower the tem- 
perature below the point of ignition, and the 
flame becomes extinct. Although these experi- 
ments prove evidently that the formation of in- 
tervening space results largely from reduction of 
temperature, it still would have to be considered 


If the amount of | 
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Reference in the above article is made to ‘‘ Re- 

potts of Chemieal Society of Berlin,” 1875, yp. 
745 and 954; and to “Journal fur Gasbeleucht- 
ung,” 1873, pp. 345 and 419; 1974; pp: 503 and 
447; 1875, p. 287. 





Oii Noxiovs and Offensive Trades and 
ManulaéCtures, 

WITH ESPECIAL REFERENCE TO THE BEST PRA®- 
TICABLE MEANS OF ABATING THE SEVERAT 
NUISANCES THEREFROM. 

By H. Lernzsy, M. B., M. A., Evc. 
cima 
MANUFACTURE OF SULPHATE OF 
LIQUOR. 
Looking at the individual peculiarities of these 
| nuisances, it is evident that they may be conve- 

niently classified under three heads, namely : 
(1). Those which are caused by the escape of 


noxious or offensive effluvia, as gases and Vapors. | 


(2). Those which are produced by smoke, dust 
or other mechanical impurities, 

(3). Those which are oecasioned by the dis- 
charge of noxious or offensive matters into gut- 
ters, ditches, or water-courses. 


| tory manner the whole of these subjects in this | 
gas is diluted by indifferent gases, carbonic acid, | 


paper, and therefore I propose to limit your at- 
‘tention to the first of them, namely, to those 
‘trade nuisances which are caused by the escape 
of noxious and offensive effluvia, as sulphuretted 
|hydrogen, empyreumatic or other organic va- 
| pors, and the gaseous acids. 

Foremost of those operations which cause of- 
|fence by the escape of sulphuretted hydrogen 
linto the atmosphere is the manufacture of sul- 
| phate of ammonia from gas-liquor. This liquor 
| is produced in great quantity at the gas works— 
varying from 10 to 40 gallons per ton of coals, 
‘according to the strength of the liquor and the 
| perfection of the processes for removing ammo- 
|nia from gas. The strength of the liquor is es- 
‘timated and expressed by its gravity in degrees 
}of Twaddell, or by the number of ounces of 
| strong sulphuric acid (sp. gr., 1°850) required to 
| saturate a gallon of it. This varies from 5 or 6 
| ounces per gallon to 25 ounces, and, according to 
| my experience, the proportion of sulphuretted 
| hydrogen contained in it ranges from 230 grains 
or rather less than one-third of a cubic foot per 
gallon, to rather more than 1250 grains, or nearly 
2 cubic feet per gallon; so that the liquor is ex- 
ceedingly offensive from the quantity of sulphu- 
retted hydrogen contained in it; and therefore it 
is necessary to store it in air-tight tanks, and to 
transport it from place to place in air-tight ves- 
sels—as barrels or tank-barges, or tank-trucks. 
It is proper also that the orifices which give exit 
| to the air at the time of filling the tanks should 
| be guarded with a box or small barrel containing 
hydrated oxide of iron, which absorbs the sul- 
| phuretted hydrogen, producing sulphide of iron, 
|which is subsequently revived by the action of 
| the air. 

| The methods of treating this liquor with sul- 
| phuric acid so as to produce sulphate of ammo- 
|nia have differed at different times and places, 
| In my early experience, even in this metropolis, 





AMONILA FROM GAS | 


It will not be possible to discuss in a satisfae- | 


At the present time the practice is to evaporate 
or distil the liquor from closed boilers or cham- 
| bers, and to convey the volatile products—am 
|'monia, carbonic acid, and sulphureited hydro- 
gen—into a closed chamber, or saturator, con- 
| taiting weak sulphurie acid, there being a con- 
trivance for the eseape of carbonic acid and 
isulphuretted hydrogen, and the conveyance of 
/them to a furnace fire. In some cases the liquor 
iis distilled from boilers set over a commen fire ; 
but, as this is liable to flushes and irregularity in 
working, it is objectiotiate, and has given place 
to the process of distilling by means of a steam 
| coil set in the boiler, by which steara at from 20 
| to 30 Ibs. pressure is blown into the liquor. But 
i the best contrivance of all is that known as Cof- 
| fey’s still, which consists of a vertical chamber 
| from 20 to 25 feet in height, having a series of 
| transverse septa which alternately leave an open- 
ing at their ends. In this way, with about sixty 
of such septa, a superficial area of about 3000 
square feet of evaporating surface may be obtain 
led. The liquor is delivered in a constant and 
graduated stream at the top of the chamber, and 
as it flows backwards and forward4 in a descend- 
ling current over the transverse septa, it meets 
with an ascending blast of steam which is let in- 
to the bottom of tlre chamber at a pressure of 
from 15 to 30 lbs. In this way the volatile con- 
stituents of the liquor are carried over to the sat- 
urator, where the ammonia is arrested by sul- 


phurie acid, and the exhausted liquor flows out 
in a continuous stream from the bottom of the 
chamber. The saturator is generally an air-tight 
leaden vessel, about 4 or 5 feet square and 3 or 4 
feet deep, containing a charge of diluted sulphu- 
ric acid—equal parts of chamber acid (1600) and 
water. When the acid is saturated with ammo- 
nia, which is known by test-papers, steam alone 
is blown into it from the still for about half an 
hour to displace all traces of sulphuretted hydro- 
gen, and the solution is drawn off into open pans 
or troughs, where it is evaporated by means of a 
closed coil of high pressure steam set in the solu- 
tion. 

Another kind of saturator occasionally in use 
is a leaden vessel divided into two compartments 
by a diaphragm or curtain, which descends below 
the liquid to within about 18 inches of the bot- 
tom. One of these compartments is closed air- 
tight and receives the volatile products of the 
still, where they meet with a graduated stream of 
brown acid (sp. gr. 1°720), which continually 
neutralises them, and forms crystals of sulphate 
of ammonia, which are constantly ladled out of 
the open compartment. The apparatus is inge- 
nious, and saves much labor and time in evapo- 
ration, as the acid is saved in its undiluted con- 
dition ; but it is not so certain or satisfactory in 
its action as the closed saturator before describ- 
ed. 


In both cases the uncondensed gas—sulphur- 
etted hydrogen and carbonic acid—with much 
steam, are conveyed from the saturator through 
a 4-inch pipe to the furnace fire, where the sul- 
phuretted hydrogen is burnt. It is necessary, 
however, that the sulphuretted hydrogen should 
| be deprived of its moisture before reaching the 





whether this space is not partially due to effects | the process was to neutralise the liquor with | fire, or it will extinguish it ; and this is effected 


as explained by Blockman. But that this is not 
the case is proved by the fact that the flame will 
join itself to the red hot burner-tube even when 
produced by diluted gases. 


| brown acid of sp. gr. 1720, and to convey the 
| evolved gases into a furnace fire, as their escape 
_into the air would be dangerous to the workmen ; 


‘and the saturated liquor still reeking with sul- | 


| by throwing the pipe into coils, or otherwise 
'cooling it. The precautions, therefore, to be 
| taken in the conduct of this business are : 


| 


(1). Thetransport and storage of the gas-liquor 


It seems, therefore, to be proved beyond doubt phuretted hydrogen was evaporated in open lead in air-tight tanks guarded with boxesof hydrated 
that in all these experiments the intervening | troughs over open fires. The nuisance arising | °*ide of iron. 


space is produced solely by the cooling action of | from these operations was absolutely unbearable ; 


(2). The distillation of the liquor in a steady 


the burner, or by the same action of the cold ob- | and as people got to be more and more sensitive | and continuous manner in air-tight stills by 
ject introduced into the flame. 


of annoyance, the old process was discontinued. 


| means of high-pressure steam. 
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(3). The saturation of the ammonia in close 
vessels, and the complete expulsion of sulphur- 
etted hydrogen from the saturated solution be- 
fore it is drawn off for evaporation. 

(4). The condensation of moisture from the 
sulphuretted hydrogen evolved from the satura- 
tor; and the conveyance of the cold dry gas to 
the furnace fire where it is tobe completely burnt. 

(5). The treatment of the exhausted liquor 
from the still with cream of lime, so as to recov- 
er the residual ammonia bya second distillation ; 


or, if the process be in operation at a gas-works, 
the use of the residual ammonia as an absorbent 
in the purification of gas. 

(6). The observance of the greatest care as re- 
gards the tightness of the apparatus at all parts. 





Hydrogen as a Source of Heat and Light. 


By Dr. A. W. Hormany. 
erated 

Compiled from the Chemical News, Sept. 24th to Nov, 5th. 

We return, therefore, to its applications as a source 
of heat and light. It has been briefly described in 
the section on oxygen how the oxyhydrogen blast 
was evolved from the experiments of Saron between 
1780 and 1790, and how it was introduced in 
the manufacture of platinum in the middle of the 
present century by Deviile and Debray. Since 1838* 
Desbassiaus de Richemont found in hydrogen mixed 
with air the means for the autegenous soldering of 
sheets of lead, and thus supplied the sulphuric acid 
manufacture with the fundamental condition of its 
growth, 7. ¢., permanent lead chambers of any desired 
magnitude. If, in places where coal-gas is readily 
procurable, this combustible is substituted for hydro- 
gen in soldering lead, many sulphuric acid chambers 
are not near gas-works, and in them hydrogen is still 
necessary for soldering. The same must be said on 
the application of hydrogen for the autogenous 
soldering of other metals and alloys, a process tor 
which Winckler, in his convincing essay already 
quoted, predicts a great future. More recently lead 
pans soldered in this manner have been introduced 
in the manufacture of boracic acid in Italy. Numer- 
ous conflagrations, especially that of Canterbary 
Cathedral in 1871, and that of the Alexandra Palace | 
on Muswell Hill 1873, demonstrably due to the | 
braziers full of fire used in soldering the leaden | 
spouts, which led, in England, to the proposal to | 
solder leaden roofiing and spouting with hydrogen, 

How far hydrogen is superior to other kinds of 
fuel appears from the following table. According to 
the experiments of Favre and Silbermann, 1 grm. of | 





in 


heat is lost by conduction to the furnaces and other 
surrounding matter, and the above authorities with 
120 litres of hydrogen and 60 of oxygen succeeded in 
fusing only 1 kilo. of platinum instead of double 
the Platinum can 
smelted and refined urder similar circumstances with 
But for the more infusible metals of the 
platinum group, iridiam, ruthenium, and their alloys, 
the hydrogen fiame must be retained, which, if cost- 
lier than coal-gas, is Cheaper than carbouic oxide. 

In the use of gases as fuel the metal itself can be 
brought in contact with the flame, which is imprac- 
ticable in case of carbon, and thus the great loss of 
heat is avoided which ensues when the crucible is 
heated from without. Their application renders it 
also possible to inspect the condition of the metal at 
any moment. In the metallurgy of the common 
metals these two advantages do not come into con- 
sideration. Carbon, moreover, is not only the cheap- 
est but the most productive fuel,* and the applica- 
tion of hydrogen as a source of heat seems therefore 
limited to autogenous soldering and to the fusion of 
the most refractory platinum metals. 

The property of platinum-black to ignite hydrogen, 
of which Dobereiner made a well-known and widely 


amount as calculated. also be 


coal-gas, 


utilized application in his hydrogen lamp in 1823, has 
lost its practical importance owing to the discovery 
of friction matches. 

The more intense and permanent was the interest 
which hydrogen created as a source of light. 

As the luminous power depends on the temperature 
at which a solid ignited body is maintained the sug- 
gestion was near at hand to produce an intense light 
by means of this gas, in which an incombustible body 
was heated to whiteness. To this end the Scotch 
military engineer Drummond used in 1826 cylinders 
of caustic lime heated in the oxyhydrogen flame. 
The Drammond light has been widely employed, not 
merely in geodetic measurements and in lighthouses, 


which the inventor had prircipally in view, but also | 


for projections of microscopic objecis and photo- 
graphic images on glass, or drawings npon gelatine 
for demonstration in lecture-halls, + 
views, and chromatropes. In the American civil war 
it was used in seiges to light up forts.; ‘The Eng- 
lish war department has tried it in barracks. in large 
halls and courts, in which || it is said to have proved 


for dissolving 


cheaper than coal-gas, whilst the smallest characters | 


could be read at distance of 90 metres from the 


source of light. 


a 


Since lime partially loses its luminous power by | 


continued use, platinum-wire magnesia, and latterly 
zirconin, have been employed in its stend. § 
The ubove-mentioned applications of the hydrogen 


It was subsequently, however, discovered* that at 
higher temperatures carbonic oxide is oxidized by 
watery vapor to carbonic acid, s» that if the steam is 
in excess a gas may be obtained relatively free from 
carbonic oxide, as shown in the reaction— 
C+2H,0=tH + CO,. 

Iu the water gas prepared at Narbonne, where the 
gas on issning from the retorts is conducted through 
ignited tubes along with fresh quantities of super- 
heated steam, Verver + fonnd in 1858, 3°54 per cent. 
of carbonic oxide. According to other observers the 
amount ranged from 2°5 to 5 per cent. In the water- 
gas at Passy, Payen found 6 per cent. of carbonic 
oxide, whilst in ordinary coal-gas he found an average 
The above-mentioned 
objection, therefore, no longer holds good. 

The. carbonic acid is removed by milk of lime, or, 
perhaps, more economically, according to the sugges- 
tion of Heurtebise { by soda, which is thereby con- 
verted into bicarbonate, a readily saleable substance. 

Faves|| constructed for lighting the town of Nar- 
bonne an apparatus which he named gazogen, which 
furnished in twenty-four hours 1000 to 1200 cubic 
metres of purified gas, the cost of which, independent 
of labor, and of the cost and depreciation of plant, he 
calculates as follows :— 


Per 100 Cubic Metres of Gus. 


of no less than 14 per cent. 


%.. 6. 
75 kilometres of coke at 0°03 fronc....... 2 25 
55 r= coal at 0°025 ** ....... 1 37 
82 te TR iii cc cal cach amanouaueses 82 
4 44 


The material costs, therefore, 44 centimes per cubic 
metre. 

Instead of decomposing water by carbon, certain 
other processes have recently come into use, ard 
require notice. 

Lenoir’s process,§ snggested in 1867, is of very 
| limited applicability. He decomposed barium sul- 
phide with water, obtaining sulphate of baryta and 
hydrogen— 


Bas + 4H,O—BaSo,+4Ha. 

This process is only practicable where the manufac- 
‘ture of barium sulphate (permanent white) is the 
|main object, and the hydrogen a by-product, as was 
| the case with Lenoir. 

Tessi¢ du Motay and Marechal have introduced a 
valuable modification into practice, as they require 
no steam-boiler for the manufacture of the water.gas, 
and thus economize fuel, whilst the wear of the sim- 
plified apparatus is considerably reduced. ‘They heat 
coal with soda, hydrate of lime or of baryta in iron 
retorts, and thus decompose the combined water of 
| these bases, which is then freed from carbonic acid in 


the following bodies, when burnt in water, gave the | lamps are, however, of a very limited nature. ‘To|the ordinary manner. This precedure has been 
appended number of calorics, /. ¢., it raised, by 1°, | utilize it on the large scale for street lighting, the adopted by the New York Oxygen Company, who, in 


the temperature of the given number of centigrammes 
of water : } 


Hydrogen ..... bob the vdan kes sspo se svcsseteeuee ee 
SD ND 5 as nth wansen <etabe be oe 2°403 
Ree i IND ois ds ssscpnavaner-dacoen 10°852 
Ne cn acausibcnce dkeasosva nickels 9°716 
I a oi oad, 5. ooo ccocuonnpuadonbece 7T*R14 
I irinnih snividbibindensttn cod veitnocdl 13-063 | 
Wood charcoal (burnt to carbonic acid). 8°080 | 
SNE ba pinphnsesisé vnkwipborsnneseseksinpebe 11°858 
SS On Cerner eae rene 9°028 


The temperature of the flame does not, however, | 
depend exclusively on the heat of combustion. The | 
density of the burning body and the specific heat of | 
the products of combustion must also be taken into 
account. Hence it comes that the temperature of 
the hydrogen flame in pure oxygen is about 6800°, | 
in air about 2600° ; the temperature of the filame of | 
carbonic oxide in oxygen amounts to 7000°, in air | 
about 3000° ; + further according to calculation 1 vol. | 
of hydrogen=1 grm. is capable of fusing 205 grms. | 
of platinum, whilst the same volume of carbonic | 
oxide can fuse 238 grms. of platinum (melting-point | 
2000°.) In practice, however, even under the most 
favorable conditions, as Deville and Debray deter- | 
mined in their researches on platinum, about half the 

* Karmarch, “ Geschichte der Technologie,” 380. 

| Debray, “Sur la Production des Temperatures Elevees 
et sar la Fusion de la Platine.” Lecons de Chimie en 1861, 
65; Paris, 186 


simultaneous use of oxygen has been laid aside, and 
cheaper methods of preparation have been sought for. 
For this purpose, advantage was taken of Felice 


ignited iron and ignited carbon, as proposed in 1780.4 
On the latter scheme Donovan founded his industrial 
preparation of hydrogen gas in Dublin in 1830. His 
process has been repeatedly described with modifica- 
tions, referring in part to the needfal apparatus, and 
in part to the diminution of the proportion of car- 
bonic oxide. The presence of this poisonons gas 
was at first justly urged as an argument against the 
use of the ‘* water-gas.” Langlois found that the 
mixture obtained—on allowing steam to pass over 
iron retorts filled with red-hot coke in Kirkham’s ap- 
paratus—bad the tolerably constant composition of 
58 to 60 per cent. of hydrogen, 19 to 26 zarbonic 
oxide, and 15 to 20 carbonic acid 





*The calculated temperature of the flame of carbon in 
oxygen is 10,000°, from which has to be ded\&ted the un- 


| known amount of heat which at this temperature is lost by 


dissociation. See Debray, Opus citat. 
tThis Report, p. 14; also H. Vogel, Ber. d. Chen. Geaeil., 
iii., 901, 


Sth edit., ii, 


tWagner, “Lehrbuch der Technologie.” p. 


ot 


‘. 

Journal of Gas-lighting. 1866. 
$Mem. Soc. Ital. 
© See the work 


. XV. 
of Phillips, quoted above, 





the manner described above, sell water-gas at the 
| enormous price of 2 cents per cubic foot, or 1 cubic 
| metxe for 3s. 6d ** The mixture of lime and anthra- 


| Fontana’s metl od of decomposing water by means of cite is heated in retorts such as those described above 


| under Tessié du Motay’s method of preparing oxygen. 
| The decomposition takes place at a red-heat, ac- 
cording to the equation— 

C+Ca0+CH.O=CaCO; + 2H, 

| and lasts about fifteen minutes. Thereupon hydrate 
| of lime is re-formed by passing steam over the heated 
|mass. ‘The carbon is not exhausted until after three 
| weeks, and is then replaced by a fresh supply of an- 
| thracite. 

| That coal-gas contains large quantities (30 to 50 
per cent.) of free hydrogen, and tbat the proportion 
of this ingredient rises, the higher the temperature 
of the retorts in preparing the gas, has long been 


known. Tessié du Motay and Maréchall, whilst in- 
troducing the above-described precedure, have taken 
advantage of this circumstance, and have passed coal- 


* Bromeis, Zeiisch. d, Ver. deutsch. Ing., iil., 82, and Dingler 
Polyt. J., C\Xiv, 33, 1859 
+B. Verver. ‘L’eclairage au gaz a l’eau a Narbonne et 
Veclairage au gaz Leprince.” Lieden, 1858. See Bromeis, 
opus citat, 
| +Heurtebise, Dingl. Pol. J., cXxcvi. (2), 393, 1867. 
| | Fayes, Genie industriel, 1868, 329. Dingl. Pol. J., clix. 47. 
§Lenoir, Wign. Jahresber, 1867, 219, 259. 
“| Bull Soc Chim., 1868, 1., 334. 


of 
** H. Vogel, Ber. Chem. Ges., iti., 901. 
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gas over lime in order to resolve it into carbon, by- , 


drocarbons boiling at high temperature, and large 
quantities of hydroggn. At the same time E. Vial* 
adopted the same method, and has doubled, and even 
trebled, the yield of gas by ‘‘ decarburation.” Schinzt 
doubts the industrial value of this process, on account 
of the outlay for fuel, and calculates that the decom- 
position of water by means of coal yields a luminous 


gas for half the cost of coal-gas. Here, however, as 


we shall presently see,, the depreciation of the plant 


has not been taken into account. 

If we now inquire in what manner the hydrogen, 
however obtained, is rendered luminous, we find two 
essentially different methods. The one depends on 
mixing the water-gas with hydrocarbons. As early 
as 1834{ Selligue employed, at Paris, the oils ‘b- 
tained by distilling the marl-shales of Autun in order 
to saturate the water-gas with gaseous hydrocarbons. 
White subsequently passed the water-gas through 
retorts in which rosin or coal was converted into 


luminous gas, and his process was carefull examined 
in 1851 by Frankland,|| who concludes a laudatory 


report with certain propositions, of which the follow- 
ing are the most important :— 

1. The production of gas from given weights of 

common coal or of cannel is increased by 46 to 


290 per cent., according to the quality of the | 


material employed. 

2. The luminous power is increased by 12 to 108 
per cent., the more when coals are employed 
which produce gas of a strong luminous power 

3. The quality of the residual tar is lowered, a part 
of it being converted into gas of a strong lumi- 
nous power. 

It must be remarked that tar had not at that time 
the value which it has subsequently reached. 

White’s process recurs, with trifling modifications, 
under a variety of names. 

As the ‘‘systéme Leprince,” or ‘‘ gas mixte Le- 
prince,” it was introduced into industrial concerns at 
Liege, adopted by the town of Mastricht, and by some 
departments of the Vieille Montagne at Verviers, and 
was critically described by Verver in 1848 in his work 
above quoted. Four years afterwards a similar pre- 
cedure was elaborated by Baldanus and Griine,§ for 
which Schiffer and Walcker obtained a patent in Prus- 
sia. Their process consisted in passing steam through 
retor's in which coal-shales, turf, and other combusti- 
bles were heated to redness. It differs, therefore, 
from White's process herein that the production of 
hydrogen and its carburation are effected in the same 
retort. An ordinary gas retort 84 feet in length is 
said to yield, in twenty-four hours, 8,000 to 9,000 
cubic feet of this gas; and in Wagemann’s manufac- 
tory at Benel, near Bonn, where this process has 
been introduced, 1 cwt. of coal-shale was consumed 
per 1,000 cubic feet of gas. 

Essentially different is the second method of em- 
ploying hydrogen for lighting, as carried out in 1846 
by Gillard, at Passy, near Paris. He fixed on the 
burners, from which the water-gas issued, baskets of 
platinum wire, which, on the ignition of the gas, 
were heated to brilliant whiteness. Hence it was 
called platinum gas (gas platine). The immobility of 
the light, even in a strong wind, the dispensing with 
lamp-glasses, which, according to Verver, absorb 22 
per cent, of the light, and the brilliance obtained on 
this principle, must be considered as advantages, 
although the intensity is not free from objections. 


its use was not continued at Passy, but it was intro- | 
duced by the celebrated firm of Christofle & Co. into | 


their electro-plating works at Paris,** and was em- 
ployed to light the streets of Norbonne. The hourly 
consumption of gas being 3°234 cubic feet (=0'1 
cubic metre), the light was equal to that of 5°22 nor 
mal candles, and, though the !amps at Narbonne were 


called platinum gas at Narbonne. To do this with 
certainty there appeared no other method than to 
appeal to the courtesy of the municipal authorities. 
The Mayor of Narbonne had the kindness to comply 
fully with our request, and to sign the following in- 
structive and characteristic letter, dated March 16: 
‘The relations of Prussia and France since the war 
impose upon me the greatest caution as regards in- 
quiries. As the question, however, is one of a purely 
| scientific nature, I have handed over your letter to 
| the Abbé Prax, chemist to the Agricultural Society of 
| Narbonne, who has for along time occupied himself 
| with this subject. I have the honor to enclose a copy 
| of the memoir which he placed in my hands.” 


Latterly, since the preparation of hydrogen has | 
| been improved by Tessi¢ du Motay and Maréshal, 
| new attempts have been made in Paris to light up 
| large squares and streets with ‘‘ platinum gas.” Spec- 
tators, however, may find justification for the carica- 
_tures in the Parisian comic journals of that time, which 
represeut the passengers in the streets, and infants in 
| arms, and the very dogs in the gutters, equipped with 
| eye-shades to preserve their sight. 
Technical literature has the peculiarity that it re- 
| cords the introduction of novelties, but leaves us in 
|the dark concerning their practical verification. It 
| keeps a tolerably exact register of the births of in- 
| ventions, but gives a very imperfect account of their 
| career in life and of their deaths. Thus with a single | Account of the Water-gas in Nurbonne from 1855 
exception, we are left in the dark as to the permanent | to 1865. 
| results of ighting with hydrogen. ‘‘In May, 1855, I was sent to Paris by the munici- 
| pality to test the water-gas of Passy. 


| dated June 8, 1855. 


| The experiments made with water-gas at the town 
|of Elizabeth, in New Jersey, yielded unsatisfactory 
| results, as made known in 1865.* Great depreciation 
| of plant, heavy working expenses, and disproportion- 
| ate consumption of fuel were the causes of failure. 

| It was, therefore, the more desirable to ascertain 
|in how far the process had proved successful in 
Europs, and, thanks tothe kindness of several corres- 
pondents, we bave succeeded in obtaining informa- 
tion. The fate of the method in Belgium appears 
from an extract from a letter which M. L. de Koninck, 
Professor of Chemistry at the University of Liege, 
kindly forwarded to the present writer :— 


My report was 
The town adopted this method 
|of lighting and beating and came to an agreement 
| with the company called the ‘ Narbonnaise.’ 

‘*From 1856 the Passy system was in use in Nar- 
|bonne. We modified the burners in several respects, 
| as those of Passy were not sufficiently lasting. The 

high temperature of the retorts occassioned from 
|time to time the loss of a furnace, and after many 
losses the system of retorts was abandoned in favor 
of another apparatus, the ‘ Cubilot ’ (Fayes appara- 
tus). Towards the end of 1858 it was heated with 
' wood charcoal, which soon gave place to coke on ac- 
count of its costliness. At the same time we made 
important changes in the burners and platinum bas- 
kets, the latter of which were suspended instead of 
resting on the former. 


The systeme Leprince, which consists in the intro- 
duction of small quantities of water into the retorts 
in which coal is distilled, had for a short time a cer- 
tain success (une certaine vogue), depending mainly 
on numerous reclamations by which it was helped 
out. Its chief advantage was supposed to lie in the 
fact that it drove the gas out cfthe retort, a purpose 
for which an exhauster or aspirator is now preferred. | platinum wick. The dust introduces sand, which 
The system has never been employed for public pur- | forms a silicide of platinum, and this metal ultimately 
poses in Belgium, but merely in certain manufactories, | ®5S¥™Mes an injurious crystalline structure and is even 
Since the death of the inventor, which took place | Pattially volatilized. 
some years ago, it is no longer spoken of, and has | ‘*In Narbonne all care was wanting towards the 
been generally, if not universally, abandoned. This | “24 of the career of the company Narbonnaise. The 
has been the case at Vieille-Montagne. * |manager, M. Crouzet, became a wine merchant in 

In a letter dated March 18, 1874, M. Landolt, Pro- | Paris. All superintendence was withheld, and the 
fessor of Chemistry at the Polytechnic School of | lighting became at last intolerable. In June, 1865, 
Aachen, confirms these statements. The use of | therefore, coal-gas was introduced. As far as heating 
water-gas is continued only in Cockerill’s works at is concerned nothing can in my opinion compete with 
Seraing. At Simoni’s cloth-works at Verviers the | water-gas in convenience and cheapness. 
process never advanced beyond the stage of unsatis- | “ PRrax, 
factory experiments, although certain technological | ‘‘ Chemist to the Agricultural Society. 
papers have asserted to the contrary. In Maestricht| ‘‘ Narbonne, March 15, 1874.” 
where the water-gas was used for some time for pub- 
lic purposes, it bas, as Professor Landolt has been 
informed, failed to give lasting satisfaction, and has 
been replaced by coal-gas two years ago (1872). Di- 
rect inquiries addressod to the municipal authorities 
have remained unanswered. Hydrogen lighting was not represented at the 

The above statement of the introduction of the | Vienna Exhibition—a further indirect evidence that 
Drummond light in English military establishments | it had not found any wider application. 
led to an inquiry being addressed to the Chemist to} An objection, long known, depends on the high co- 
the War Department, Mr. Abel, of Woolwich, from | efficient of diffusion of hydrogen, and its consequent 
whom the following courteous reply was received, | ready escape through the pores and fine chinks of the 
under date April 20, 1874: ‘‘As regards rour inquiry | mains, a circumstance the more dangerous, as hydro- 
concerning the introduction of the lime-light in mili- gen is not, like coal-gas, at once detected by its odor. 
tary premises I have to communicate that at the | The diffusion-coefficients of gasses, according to Gra- 
period you mention experiments were made fora ham’s experiments, are inversely as the square roots 
short time in two of our establishments, but that the | of their specific gravities. 
question of its furmal introduction has never been | : 
seriously entertained.” Reruse Water from Cloth Manufactories.-- 
The illumination of the galvano plastic works of | T 


. ‘ : | The waters in question are derived Irom fulling and 
Christofle with water-gas was likewise of brief dura-| rinsing woolen cloths, and are estimated to contain 


tion, and the process has been long ago abandoned. | the oil used in spinning, to the amount of 15 per cent. 
| We are indebted to this firm for the following com- | of the weight of the wool, and the soap employed in 


» The illumination with hydrogen is brilliant but 
sensitive (delicat). The lamps in the streets must be 
well closed, as a gust of wind distorts the ignited 


On the evidence of these documents the precedures 
for illumination with hydrogen hitherto employed 
;}must be condemned if anything further is desired 
| than the display of objects and transparencies for the 

lecture-room or the stage. 














placed at intervals of 50 metres, Verver pronounced | munication under date April 21, 1874: “In reply to| falling, which is 30 per cent. of the weight of the 


the lighting of the streets as perfect. 


} 





* Vial, Genie Industriel, 1869. Dingl. Pol. J. cii., 382, 
t Schinz, Dingl. Pol. J., Cti., 388, 

+ Dumas, *‘ Handbuch der Chemie,” vii. 

| Frankland, Ann. Chem. Pharm, Ixxxil., 48. 

§ Journal fur Gasbeleuchtung, 1862, 


_ by O, Henry, Journ, Pharmacie (3) Xvil., 105; Ding- 
ler’s Journal, cxvi., 222; and the Reports of Bromeis and 
Ververs. 


** Wagner, “‘ Handbuch der Technologie,”1873, il., 371, | 


| your letter of the 17th we have to state that the use | cloth. 


The author recommends that these waters 
. - “8 ? should be collected in apprepriate tanks, precipitated 
account of certain difficulties (énconvenients) which | with milk of lime, and that the lime soaps thus formed 
presented themselves, and that we have no longer | should be decomposed witn sulphuric acid. The to- 
preserved the documents bearing upon the matter.” | taj waste for the whole of Europe is estimated at 

It only remained to ascertain the fate of the so-| , 125 > ° s Hy 
2,125,000 ewts. of fatty matters.—M. Reimenn’s For. 


| ber Zeitung. 


of hydrogen in our works came to an end in 1353 on | 





* Wagner, Jahresberichte, 1865, 758, 

























6 American Gas Light Zournal. 





Jan. 3, 1876. 








Third Annual Meeting of the American 
Gas-Light Association. 
HELD AT MASONIC TEMPLE, NEW YORK, OCTOBER 
20TH, 1875 
ee ee 
ADDRDSS OF PROF. CHANDLER. 
(Continued from page 224.) 

The loss of light by the use of shades, chimneys, etc., 
is very considerable and largely due to the conversion 
of light into heat. The following numbers, selected 
from the results of William King of Liverpool and 
Prof. F. H. Storer of Boston, are a sufficient illustra- 
tion: 


Thickness of Loss of 
Description of glass. Glass. Light. 
CE CUE oaditks stmecceesscs © ~ wivees 10°57 
ITT? biitbeckieescs. eaves 29°48 
SE ge ee 52.82 
LO Eh LS 55.85 
Thick English plate (Storer)...... 4 inch. 6.15 
Crystal plate ™ . ee 8.61 
English crown a a. 13.08 
Double English window *‘ 9.39 
Double German (Belgian) Storer } ‘* 13.00 
Single German (Belgian) ‘* 1-16 inch. 4.27 
Double ‘ (Beigian) ground 
_) ne ee ielaeaunks ies 62.34 
Single a . “ 1-16 ** 65.75 
Berkshire, Mass. ground (Storer 1-66 ‘* 62°74 
Orange-colored window glass 
EE Diaccctvcsuchostvenstes ocites 1-16 ** 34.48 
Purple ‘‘ ed - so ' od 85.11 
Ruby ‘ai - = - 1-16 ** 89.62 
Green ‘“* 9 ei i 1-16 * 81.97 
A porcelain transparency......... 1-16 97.68 


Lighting gas by electricity has recently been intro- 
duced in theatres, halls, etc., with great advantage. 
As it is an instantaneous operation, it results in great 
economy by rendering it unnecessary to light thé gas | 
before it is actually wanted, and in sparing the atten- 
dants the great exertion required in applying the torch 
at great heights. It may be effected by stretching a 
fine platinum wire above each burner, and heating it 


toa white heat by a current of electricity when the | 


gas is turned on. 
korff coil, 


A better plan is to use the Ruhm- 
In this case each burner is isolated from 


the house-pipes by a hard rubber connecting ring. A 


series of wires is then arranged by which the electric 
current is made to leap in sparks to the tip of each 


tems have been invented by which the gas of the 


street-lights is turned on and off and lighted by elec- | 


tricity from a central office. 


Pressure.—As already stated, alcetrain amount of | 


pressure is required to force the gas through the 
street-mains, house meters, pipes, and burners. The 
pressure is measured by the height of a column of 
water supported by the gas in a U-shaped tube, one 
end of which is open to the air, while the other is 
conne>ted with the gas-supply. It is estimated thut 
there should be a pressure of one inch at the entrance 
to the premises of every consumer, 0.2 inch being re- 


quired to force the gas through the meter, 0.2 inoh | 


for the house-pipes, and 0.6 inch for the burners. 
This pressure is exerted by the weight of the great | 
gasholders at the works. Were the consumption of | 


gas uniform during the entire twenty-four hours, the | 
holder could be properly balanced once for all, and a | 


uniform pressure would be exerted at all times—four 
or five inches are found to be necessary for large dis- 
ric 2 ...but when no gas is burned, no pressure is re- 


quired, and when little gasis burned, four or five 
inches would be excessive. Consequently, the pres- 
sure must be graduated according to the hourly con- 
sumption. For this purpose the governor, already 
mentioned, is employed at the works to regulate the 
flow, and consequently the pressure, of the gas from 
the holder to the street-mains. The following table 
exhibits the variation in pressure caused by irregulari- 
ties of consumption. The holders of the New York 
Gas-Light Co are on East 2ist street ; its district ex- 
tends from Grand street to the lower end of the 
island at Whitehall street Hester street is well with- 
jn the district. 


Pressure of the Gas in Inches of Water. 
3PM. 4P.M. 5?.M. 6P.M. TPM. 10 P.M. 12 P.M, 


2ist street... 1.7 2 5.5 42 29 19 10 
Romer o:... 16° 2.0 "Re “32 “1S Is Ls 
Whitehall st. 1.( ] 0.6 1,1 1.1 10 0.8 


|carbon from the olefiant gas and rich hydrocarbon 


| drocarbons furnish the most luminous flames. 


| admixture of air. 
burner in succession when the gas is turned on. Sys- | 


|of combustion, and that consequently two like burn- 


. . —— . . 
It is thus seen that a uniform pressure throughout | tha would enrich 6000 feet of gas, adding over 10 grs. 


the district supplied is absolutely impossible. In or- | 
der to secure a sufficient pressure at the extremities | 
of the district, an excessive pressure must be pro- 

duced at the intermediate points ; 
sure must be varied from hour to hour at the works, | 


and as the pres- 


it will vary at the premises of most of the consumers. 
The consumer must therefore regulate the pressure 
for himself; (1) by carefully adjusting the main cock | 
at the meter; (2) by adjusting the cock at each bur- 
ner; (3) by using check burners; (4) by attaching 
a regulator at the meter. It sometimes happens that | 
the consumer cannot get sufficient pressure to supply | 
his burners, when he of course fails to get the light | 
he requires, and concludes that the gas is poor. This | 
difficulty may be due to several causes: (1) insuffi- 

cient pressure at the works. (2) the street-mains are 

too small or are obstructed ; (3) the service-pipe is 

too small or obst.ucted : (4) the meter is too small or | 
out of order; (5) the house-pipes are too small or | 
obstructed; (6) the fixtures are obstracted; (7) the | 
burners are too small, defective, or obstructed. By 

comparing notes with neighboring consumers, and | 
consulting an intelligent gas-fitter, the real cause of 
the deficient light can generally be ascertained. In 
should be a separate cock and 


large buildings there 
regulator on each floor to prevent irregularity of pres- 
sure. 

The illuminating power of gas is dependent upon | 
several conditions: (1) liberation of solid particles of 


vapors by the heat of the flame, or the oxidation of 
the hydrogen at points in the flame where the supply 
of oxygen is not sufficient for both hydrogen and ear- | 
bon : to the temperature of the flame, which ren- 
ders the carbon particles luminons: (3) to the den- | 
(4) to the density of | 
These conditions depend upon the | 


(2) 


sity of the materials burned : 
the products. 


per cubic foot. and increase its illuminating power 68 
per cent., 
original gas. 
| the price of 1 gallon of naphtha, about $1. 


thus making it eqhal to 10,000 feet of the 
The practical gain is 4000 feet, costing 
The con- 


ditions which effect the carbonization are, (1) quality 


| of the gas, (2) quality of the naphtha, (3) construc- 
tion of the carburetter, 
buretter. 
cess. 
| the naphtha evaporates too rapidly, the gas becomes 
overcharged, and the flames smoke. 


(4) temperature of the car- 
The last condition is very essential to suc- 
If the carburetter is placed in a warm situation 


The burners 


must be adjusted to the character of the gas, and if 
the gas varies from day to day from irregularity in the 


garbonization, 


the annoyance becomes intolerable. 


Another difficulty arises from the condensation of the 
naphtha in the house pipes and fixtures, by which they 


become obstructed and cease to deliver gas. These 
difficulties have led to the ill-success which has at- 


tended this apparently logical method of enriching 
gas. 


The Specific Gravity Test. —As already stated, the 


chief diluents of coal gas are hydrogen, specific grav- 
ity 0:069, and marsh-gas, 0°559, while the luminants 


|are oOlefiant gas, 0°976, propene, 
| benzol, 2°71 
gravity of the mixture will depend, 
| gree, on the ratio of heavy luminants to light dilu- 
ents. 


1°49, butene, 1-94, 
4°43, ete. The specific 
toa certain de- 


naphthalene, 


This does not hold trne in the presence of any 


considerable quantity of carbonic oxide, specific grav, 


| ity 0°967, as when water gas is a component, or of air- 
asin the Rand and Gale naphtha gas. 


The table 
which you see before you, and which is from Mus- 
pratt’s ‘‘ Chemistry,” will sufficiently illustrate the 
| relation of specific gravity to illuminating power in 
coal gas mude by the usual process. The specific 
gravity was formerly determined by carefully weigh- 
ing the gas in a light glass globe provided with a stop 


” 


chemical composition of the gas and the manner of its | cock, making suitable corrections for temperature and 


combustion. 
The | 
character of the burner, the dimensions of the chim- | 
ney with argands, and the pressure determine the 
manner of combustion by regulating the supply and | 
A low pressure with a burner that | 
secures a supply of air just sufficient to prevent smok- 
ing—i. ¢. 
the maximum amount of light. The pressure and 
quality of the gas being fixed, it was formerly sup- 
posed that the light produced was directly as the rate 


| 


Gases rich in olefiant gas and heavy hy- | pressure. 


Recently, a very simple method has been 
introduced. by which the operation can be accurately 
performed in a few minutes. The diffusive power of 


| gases being inversely as the square of the density, 
the density will be directly as the square of the diffu- 


sion, It is only necessary to determine the number 


|of seconds required for equal volumes of air and of 
, the escape of unconsumed carbon—secures | | the gas to escape through the same opening, and to 
| divide the square of the gas-seconds by the square of 
the air-seconds 


the result is the specific gravity of 
gas. 
As the square ot air seconds is to the square of gas 


| ers consuming each 3 feet of gas per hour would give | seconds, so ais 1 (sp. gr. of sir) to x (sp. gr. of gas). 


| the same amount of light as one similar burner con- 
| . » . : . . 
|suming 6 feet. Recent investigations make it ex- | 


| tremely probable that the amount of light increases as | 


W. W. Goodwin, Esq., of Philadelphia, supplies the 


|simple apparatus for this determination under the 


| name of the ‘‘ density test.” (See Am. Chemist, in., 


the aquare of the consumption. (Farmer's Theorem.) | 1177, 216.) 


Consequently, the light from the two burners would | | 


| be 3x3+3x3=—18, while that from the one 6-foot | 
| burner would be 6x6=36. Thus, the large burner | 
| gives twice as much light for the same consumption 
as the two small burners ; 
| few large burners over many small ones, 


Carburettiny er Carbonizing Gas.—It having been 
| established that the illuminating power of gas depends | 
upod the presence of heavy hydrocarbon vapors, nu- 


adding such vapors to the gas. The materials availa- 
ble are the naphtha of coal-tar, and the naphtha of 
petroleum or coal-oil. Coal-tar naphtha is by far the 
most effective, though most expensive. It consists 
of benzol, C.He, and its homologues, which are very 
dense and very rich in carbon, Petroleum and coal- 
oil naphtha consist of hydrocarbons ¥f the marsh-gas 


is in benzol, ete. wr. Letheby (Chem. New;, xi., 
| 1865, p. 12¢, found that while 1 grain per cubic foot | 


power 9 per cent., the same quantity of other naph- 
thas raised it only 1°99 per cent. Under favorable 
circumstances he found that a gallon of coal-tar naph- 





hence, the economy of a | 


merous means have been contrived and patented for 


‘Gu. ft, of PUumin- 


WGP. 
Name of coal. gar per ating of the 

| 9940 Ibs, Power in!) 

candles. ; 
Ponendiald........020+0s ' 10,500 11.50 .398 
| ae 10,000 12 00 -402 
3, New Pelton............. 10,500 12.00 415 
4, West Hartley...—...... 10,500 12.50 | .420 
B, RONOI viko=Kentari.caceseee 11,000 12.75 .420 
6, Hasting’s Hartley..... 10,300 12.50 | .421 
7, LiOVOTOON........0..4000. 10,800 12.50 425 
oe Ne re ee 11.000 | 14.00) .430 
9, Washington ............ 10,000 14.00 -430 
10, Dean’s Primrose...... 10,500 13.50 .430 
11, Blenkinsop............. 9.700 14.00 | .450 
12, Washington cannel...; 10,500 18.00 | .500 
13, Pelton cannel......... 11,500 18.50 | .521 
14, Leverson cannel...... 11,600 18.00 | ,523 





series (see petroleum), such as quintane, C;H,, ; sex- 
tane, (';H,,; heptane, C;H,., etc., in which the ratio | 
of carbon to that of hydrogon is less than half what it 


of gas of some naphthas increased the ruminating | 


Gas from ¢ ‘oal Tar. —Ever since the manufacture 
| of coal-gas became an established industry the im- 
| portance of converting the tar into gas, or of so con- 
ducting the destructive distillation as to prevent its 
formation, has been fully recognized, and the great- 
est variety of processes has been patented, allof which 
claim to make more gas and better gas from ton of 
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coal. The actual possibilities are estimated by com- | of ammonia is perhaps 45 gallons of 8-ounce liquor 
paring the weight of tar with the weight of gas from 
the same coal; 2240 pounds of average caking coal | 
yield from 9000 to 10,000 cubic feet of gas of a speci. 

tic gravity of, say, 0.430, equivalent to 296.86 or 
329,84 pounds of gas. The same coal yields, say, 

12 U. S. gallons of tar, the specific giavity of which is 

from 1,12 to 1.15, or 9.33 to 9.58 pounds per gallon | either sulphate or aqua-ammonia, from 421,000 tons 
equal to 112 to 115 pounds. If this tar could be en- of coul, or 0,712 per cent., or 16 pounds per ton. 
tirely converted into ?gas of .430 specific gravity, it |The ammoniacal liquor contains the ammonia in the 
would add 3394 to 3488 cubic feet to the yield of gas. | form of hydrosulphate, acid carbonate, cyanide, sul- 
‘The case is stiil more striking when, as in some cities | phocyanide, chleride, and benzoate. 
in England and Scotland, cannel coal is exclusively | 
employed, cannel coal yielding 10,000 cubic feet of | is expelled, and conducted to vats containing sul- 
gas having a specific gravity of .500, or 583.5 pounds phuric acid. where itis absorbed and combined as 
of gas, yields, say, 30 gallons of tar, specific gravity | sulphate, which is obtained in crystals on evaporation. 
0.990, or 247.38 paunds of tar, which, if converted | This salt is used as a fertilizer, in the manufacture of 


| per ton of coal, equivalent to 34 pounds of sulphate 
ofammonia. ‘The ordinary yield is about 25 gallons 
of 8-ounce liquor, equivalent ts 20 pounds of sulpkate 
of ammonia. In L ndon only abont half this quan- 
tity is obtained. In 1866 there were obtained at the 
Paris gas works 3000 tons of ammoniacal products, 


into gas of spetific gravity .500, would add 6449 feet | alum, and for the preparation of other ammoniacal | 


to the yield of gas. ‘The proportion of carbon in coal | compounds. 
tar is so great, however, that under no system can it | 
be converted into gas without the formation of a con- 
siderable proportion of fixed coke, probably from 25 
to 40 per cent. of its entire weight. ‘This fact redu- 
ces very considerably the possible gain of gas from’ 1. § gallons is the usual yield from caking coals, the 
the tar ; in the case of cxking coal, the usual material, | average being about twelve gallons. The Paris gas- 
from the 3394 to 3488 cubic feet of gas to not much | yo, averaged 124 U. S. Gallons in 1866. Formed 
above 2000 feet. ‘To secure this gain, the tar, which there was no market for the tar, and it was thrown 
has a market value of from 33 to 50 cents per ton of away Of late years many uses have been found for 
coal, must be sacrificed, and more complicated appar- | it and it has been a source of revenue to the gas 
atus and a larger consumption of fuel and labor must | oon yanies. It is used as a rough paint or varnish for 
be resorted to. It is for these reasons that none of | 


, f h | wood and iron, for waterproofing paper and felt for 
the methods suggested for preducing gas from the tar | roofiug and other purposes, for the manufacture of 
have as yet been successful. 


| pitch for roofing and paving, and for the preparation 

In 1818 John Grafton patented the conversion of | of a great variety of useful and beautiful products. 
the tar into gas by delivering it into a second retort, | In fact coal tar is one of the richest sources of valua- 
heated to redness and filled with iron filings, coke, | ble products known to the chemist, and its study has 
etc. In 1820 Mr. Lowe contrived an arrangement of | yielded an extremely rich harvest, both to theoretical 
five retorts—three below and two above—for the same | gs well as to practical chemistry, and has exerted a 
purpose. 
with coal, and when the carbonization had gone on | and even upon the agriculture of large districts. 
for three hours, the tar was admitted into the back | 


The Tar.—The quantity of tar obtained from a ton 


| temperature to which it is exposed. The higher the 


Coal-tar is a very complex mixture of organic 


part of the upper hotter retorts by a syphon tube. | podies, and consists largely of what are called aromat- | 


Some have mixed the tar with small coal, others with | ie compounds. Let me again call your attention to 
peat, sawdust, porous stones, etc. In 1827 Bernard | the diagram which shows the more important pro- 
Chaussenot patented in France the use of one vessel | ducts from coal. Under the heading tar you see 


or retort heated to alow temperature for distillivg | nearly forty hydrocarbons, eight alcohols, four acids, | 


‘* resin and all hydrogenous matters liquid and solid” | twenty-one bases, and no one can say how many oxi 
into rich vapors, and a second retort heated to a high | dized and other compounds which have not yet been 
temperature for converting these vapors into perma- | identified. 
nent gas. This principle has been the basis of nu- 
merous patents—Robertson (in 1848), Gesner (1849) 
Hanson (1853), Gale (1858), Fryer (1868), Eveleigh | = é y TR 
(1870 ?), ete. While this principle has not been suc: | - ae ne “ om — a —_ ne 
cessful if applied to coal alone, it is probably essen-|, ~“. ; ee ee ee ey WE 
tial to the production of gas from petroleum or any | mearie : team water. ' 

Te “are 3. The green or anthracene oil. 
of its products, and is in successful operaticn in seve- | 4. The pitch whict ins bebind i re 
ral works where petroleum naphtha is used as an en- | 7 ‘ = . Seer SERINE Senne Se the wt. 
richer for coal-gas, a8 at the Harlem and the Mutual) 7“¢ light oil of tar consists chiefly of benzol, tol- 
works in New York, the Citizens’ and the People’s | uol, etc. It is rectified and sold under the name of 
works in Brooklyn, and many others, his is, after | coal-tar naphtha, as a solvent for making varnishes, 
all, but a subdivision of the process which actually |¢te. From the residue, “or tailings,” is prepared 
takes place in every coal retort, as I have already sta- | the beautiful crystallized carbolic acid, so valuable as 
ted. The coal is always distilled at a low heat, and a disinfectant, and also asa material for preparing 
the condensable vapors are subsequently congerted | Pioric acid, the beautiful yellow dye, and the consti- 
into permanent gas after they leave the coal. | tuent of some of the new explosives. The most re- 

By-Products of the Coal-Gas Industry.—The by-| cent application of carbolic acid, which is not prop 

‘ : 7 | erly an acid but a phenol, a kind of alcohol, is for the 

products of the manufacture of coal-gas consist of (1) | preparation of salicylic acid. This acid exists in oil 
coke. (2) ammoniacal liqaor, (3) tar, (4) the spent | of wintergreen, which is the acid salicylate of methyl. 
lime or oxide of iron used in purification. The am- | Kolbe found that this acid could be made from car: 
moniacal liquor is the source of nearly all the ammo- | bolic acid by combining it with caustic soda and ex- 
nia salts of commerce. By far the larger part of the | posing the compound to carbonic acid gas at a high 
nitrogen of the coal, which varies from less than 1 per | temperature. Half the carbolic acid is set free and 
cent, to nearly 2 per cent., is not converted into am- distils over from the retort in which the operation is 
monia ; it forms cyanides, sulpho-eyanides, bases, etc. | conducted, while a compound of salicylic acid with 
The strength of the ammoniacal liquor depends chiefly | soda remains behind from which hydrochloric acid 
upon the amount of water used in washing and scrub- | separates the new acid. Here is a beautiful speci- 
bing the gas. The strength of the liquor is estimated | men of the produet. It appears as a white crystal- 


The crude tar is subjected to distillation in large 


By mixing it | 
with lime and blowing steam through it the ammonia | 


| of coal varies with the character of the coal, and the | 


| | 
heat the smaller the yield of tar. Eleven to eighteen | 


The retorts were charged in the usual way | controlling influence on some of the most useful arts, | 


’ | stills, and is separated into four portions or fractions: | 


in degrees (Twaddle), or by the number of ounces | 
of oil of vitriol required to neutralize a gallon. Each | 
degree of Twaddle is equal to about two ounces of 


acid per imperial gallon. 


deg. Tw. to (10 or 11 deg. Tw. The maximum yield 





The liquor varies from 3 | 





line powder almost colorless and with little taste. If 
Kolbe’s labors had ended with the discovery of this 
simple method of preparing this acid, you would 
never have heard of it, but he discovered the won- 
derful antiseptic properties of salicylic acid, and point- 
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| ed ont a thousand useful applications for it, so that it 
is now manufactured in large quantities. It is more 
powerful as an antiseptic than carbolic acid, while its 
| freedom from taste and smell and its harmless char- 
| acter when taken internally give it a far wider range 
| of usefulness. It can be used to prevent the souring 
| of wine, beer, milk, in fact of all articles of food. It 
| is extremely useful in checking certain diseases, which 
| appear to depend on the rapid development of minute 
| living organisms, bacteria, such as diphteria, etc. It 
is probable that we do not yet half realize the valua- 
ble purposes which this acid is capable of serving. 

Besides the yellow picric acid, several other beauti 
ful dyes are prepared from carbolic acid—for example, 
| phenyl brown or phenicienne, grenarte brown, coral- 
‘line or pacenine, a scarlet dye, and azuline or phenyl! 
| blue. 

By proper rectification the coal tar naphtha is made 
to yield nearly pure benzol, or the mixiure of benzol 
and toluol, which is the foundation of the great ani- 
line industry. By subjecting the benzol to the ac 
tion of nitrie acid it is converted into this yellow ‘‘ oil” 
or ‘‘ essence of mirbane,” nitrobenzel or as it is com- 
monly called artificial oil of bitter almonds. This is 
very useful as a substitute for the real oil of bitter 
almonds for perfuming sogp, lotions, ete. It is not 
really artificial oil of bitter almonds although it has 
the same odor. By subjecting this nitrobenzol to the 
action of iron turnings and acetic acid, and distilling 
with caustic soda we obtain this dark oily liquid which 
is aniline, a strong base capable of uniting. with acids 
and forming salts. ‘Toluol another constituent of the 
coal tar naphtha, yields a similar series of products 
under like treatment, nitro-toluol, and toluidine, a 

| base which you see is solid, but otherwise similar to 
aniline. 

By subjecting a mixture of aniline and toluidine to 
the action of agents which remove hydrogen, such as 
a mixture of arsenic and hydrochloric acids, corrosive 
sublimate, bichloride of tin, etc., a salt of a new base, 
'rosaniline is produced. ‘This is the primary aniline 
color. Rosaniline itself is colorless but its salts are 
| of the most beautiful pink or cherry color in solution, 
while they appear as crystals with the most beautiful 
green metallic lustre. AsI turn this jar of crystals 
you can see the brilliant flashes of green end golden 
| light from the faces of the crystals, reminding you of 
the Brazilian beetles. 

By subjecting this aniline red to the action of iodido 

|of methy), or ethyl, or to the action of aniline itself, 
it changes to purple, violet, and finally to the most 
| beautiful blue. The operator having it in his power 
to stop at any desired shade betweeen the red and the 
|full blue. Let me call your attention to these jars 
| which contain solutions of a dozen or more of these 
| different shades of red, purple, violet, and blue; and 
| to these silks, worsteds, and cottons which have been 
| dyed with them. 
You see we have also greens, yellows, oranges, 
| browns and blacks among our specimens, these are 
| all products of farther changes in our aniline, by pro? 
| cesses which our time will not permit me to explain. 
| The black is the most intense and permanent that can 
| be produced upon cotton. It is actually made in the 
| fibre by applying the materials to the cotton cloth. 
and causing them to react and produce the black by 
exposure to steam. 

The heavy oil of tar consists chiefly of hydrocarbon 
oils, which are not specially interesting. It also con- 
tains naphthalene, this beautiful white solid, which is 
the basis of some beautiful colors, made by processes 
similar to those used in producinganiline colors. We 

have this bright Martinvs or Manchester yellow, which 
| isa calcium or sodium salt of binitro-naphthalinic acid ; 
this fine Magdala red, which is a distinct base, pre- 
| pared from naphthylamine by agents which withdraw 
| hydrogen. Then we have these naphthaline blues 
and violets. 
The heavy oil contains carbolic and cresylic acids, 
| and on this account is a valuable source of these anti- 

septic and disinfecting agents. The oil as a whole is 


an effective agent for preserving timber from decay, 
| and as a disinfecting agent for sewers, privies, cattle. 





| 
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mer in this city by the health department, for disin- 
fecting the privies of the 25,000 tenement houses. 
Half a gallon of dead oil, costing 4 or 5 cents, and 
half a gallon of saturated solution of copperas, costing 
a like sum, diluted with a pail of water, is sufficient 
for an ordinary privy. The cost of material being not 
over 10 cents, and the cost for labor, carts, etc., about 
as much more. 

The green oil, which comes over after the dead oil, 
has recently become very important, and is now the 
The most 
importent dye-stuff used is the madder root, and its | 
various preparations. They produce on cotton, with | 
proper mordants, all shades and colors from a Jight 
pink to red, purple, lilac, violet, chocolate and black, | 


basis of a new and extensive industry. 


and these colors withstand soap better than any others. | - 


To them we are indebted for the calicos or prints | 
which are manufactured to the extent of millions of | 
yards every year. 

Graebe and Liebermann have succeeded in tracing 
alizarine, the coloring matter of madder, to coal tar, 
to the anthracene, this beautiful white crystalline hy- | 
drocarbon which is contained in the green oil of tar- 

Several methods are now in practical operation for 
converting anthracene into alizarine, twenty factories 
are in operation in Europe, every steamer brings us | 
a consignment of artificial alizirine for our print | 
works, and the Dutch and Alsatian farmers are plough. | 
ing up their madder fields and sowing wheat and other 
food crops. 

Ail the calicoes on thls end of the table were print- 
ed with artificial alizarine. Here are two pieces of | 
like pattern, one dyed in madder, the other in the ar- 
tificial alizarine, the sharpest and most experienced 
eye cannot distinguish any difference in their tints. 
An important result of these discoveries is the cheap- | 


ening of these necessaries of life, which is sure to fol- | 





low such additions to our manufacturing resources. 
The Refuse Oxide of lron.--The oxide of iron is 
used over and over again, being regenerated by expo- 
sure to the air, by which the sulphur extracted from 
the gas is liberated from the iron and left as free sul- | 
phur. When the proportion of sulphur reaches 40 or 
50 per cent. the mixture is treated for the extraction | 
of ammonia salts and sulphur, the purified oxide of 
iron being then returned to the gas-works to be used 
again. ‘The refuse iron contains considerable cyano- 
gen, which may be extracted by potash and sold as | 
yellow prussiate. The spent lime is very offensive | 
when fresh, as explained under purification, and is 
useless for any purpose. After being weathered, how- 
ever, it may be used with advantage as a fertilizer. | 


| 


Dr. A Volcker gives the following analysis of weather- 


ed gas-lime ; dried at 212° F. : 





SR NN cans ucihnsvasehuvveastoorsignns 18°23 
COIN OE BRN. os sd neccccscécsecvecss 49°40 
NO OE BR iaienasccescisiesinsiscise cans 15°19 
Sulphate of lime (gypsum)............ . 4°64 
Magnesia and alkalies..................... 2°53 
Oxide of iron and alumina............... 2°49 
Phosphoric acid............... ieiessbotes - & trace 
SND TT NO aS ancccnsosisccsecencs 0°28 

Water of combination, with a little- 
CURIND SRRIIEE...0200 occecescnsevesesnsee 7°24 
100°00 


The fresh gas lime contains considerable sulphide 
of calcium and hyposulphite of lime, which makes it 


useful for removing the hair from hides. 
PETROLEUM AND NAPHTHA GAS. 
Had I not already consumed much more of your 
evening than I intended, I should discuss somewhat 


in detail the many processes which have been sug-4j 


gested for making gas wholly or in part from petro- 
leum, naphtha, or residuum. At this late hour of the 
evening I can only make afew general remarks on 
this topic. 

For along time many doubted the possibility of 
making a permanent, uncondensable gas from these 
materials. There isno difficulty, however, in doing 
this. Petroleum is a mixture of hydrocarbons of the 
marsh gas or paraffine series, the members of which 
constitute an homologous series, that is differ from 
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=: . 
pens, etc. Thousands of gallons are used every sum-| each other by a common difference of CH,. The first | You see that the first three are gases, 


member of the series is the marsh-gas, or methane, 


CH,, which is one of the chief constituents of coal- | 


gas. The second is ethane, C.H,, the third, propane, 
C;Hg, and so on. 

As these paraffines become more complex they be- 
come less and less volatile, their boiling points become 
higher and higher, and as soon as the boiling point is 


| higher than the temperature of the air, the paraffine 


appears as a liquid. Finally, the melting point be- 
coming lower and lower, falls below the temperature 
of the air, and we have solids. If you glance at this 
diagram you will see the entire series of hydrocarbons 
of which petroleum consists. 








THE PARAFINES, OR MARSH 


hee 
| Formule. 














Jan. 3, 1876. 


while the las 

| members of the series are solids, the substance know 

in commerce as paraffine, In the refining of petrol 

um this series is separated by fractional distillatio 

| into several portions; the first or, most volatile, con 
sists chiefly of the third, fourth and fifth members o 
the series, the gases escaping condensation. Thd 

| burning oil, or kerosene, includes the twelve or fiftee! 
members next following. The residuum includes thé 

| last members, and yields the solid paraffine and th4 
lubricating oil. ‘This diagram shows the various com 

| mercial products as obtained by fractional distiilation | 

| ‘The refiner is not obliged to produce any heavy lu 

bricating oil unless he chooses to do so, as by the 


GAS SERIES OF HYDR®CABONS. 











—— . Evans Boiling points. d Density 
Names. CnH:n +». Carbon. | Hydrogen. | Degrees F. Sp. Gr. Beaume. | 
isaac scan elaareaaeselac | 
Methane, marsh-gas......... CH, 75.00 25.00 A gas. 
PE iisniroecsansras necevis C,H, 80.00 20.10 | A gas. 
a, | Serer errereriee C,H. 81.81 18.19 | A gas. 
Butane, Quartane........... C,H, 82.80 iT. 1! 3 0 600 106 
SS SETOTE LO CORO FO C;H,: 83.33 16.67 | 86 0.628 98 
( “ees CoH, 83.72 16.28 154 0.669 86.5 
Hoptane ..............csercseees C:H,. 84.00 16.00 200 0.699 72 
NA cove vbunvcaverecessecan ass C.H,. 84.21 15.79 242 0.726 64.5 
EIN such bacoscuveanusbawes C.He 84.38 15.62 278 0.741 60.5 
SER asenessintas ny cebasionsions CioH22 84.51 15.49 321 0.757 56.5 
SE a vicktiessnaensens nse C,H. 84.61 15.39 360 0.765 54.5 § 
PN Acs sosncsetsse a pucens Ci 2H 84.70 15.30 388 0.776 | 52 4 
SND ids ciscdnckeeestensss CisHes 84.78 15.22 422 0.792 48 
Tetradecane....... asareseenione CisHs0 84.85 15.15 460 
Pentadecane...............0++ Ci sHs2 84.90 15.10 496 
* ” 
C, «Hs. 85.04 14.96 
- . 
CooHa2 85.11 14.89 
* * ' 
C2:H,. 85.18 14.82 
* * 
CosHse 85.23 14.77 } 
* * | 
NIN ssn wk chi duuns earns Ca:Hss 85.26 14.74 Sohd. 31.5 
* * 
PE Sikes tH C3.He2 85.31 14.69 698 
Products of the Distillation of Crude Petroleum. 
PRICE IN BULK, 14 CE*TS PER GALLON. 
5 = 
— Price per gallon] 
~ 
Geavi ©, Genus stele 
rravity. y a3 rravity, roi a: S Pee 
Bexume. Name. ao Beaume. c— 3 
oe 2 S&S 
£ a ® 
2 a a 
ated _ 
Gases. Uncondensed, Loss. 
115°B. Condensed by pump, made by one 
to Cymogeom..........60 secseeseeees 110° firm only for anice machine, boils $1.50 
105°B. at 32°F. 
as. Condensed by ice and salt, used as 
NO is dns sundidlineine ieaaes 00° =| # - ae 
4 Bhigolene 100 an anesthetic, boils at 65°F $1.00 
95°B. Condensed in worm by cold water,|35 cents 
to Gasolene............... 14 85° to 90°, used in ‘air gas machines” and| to 
80°B. gas ‘‘ carbonizers.” (18 cents 
For oil cloths, cleaning, etc. ; so- 
80°B. called ‘‘ safety oil,” ‘‘ Danforth’s7 cents 12 cents 
to PEMD Sie ses 05.0000. 10. 71° to 76°) oil,” ‘* American Safety Gas,” to to 
65°B. ete.; for adulterating kerosene ;5 cents 20 cents 
cleaning oil wells. 
65°B. 16 cents'20 ceuts 
to eee 162° to 65° For paints and varnishes............. o.. ji.. % 
60°B. ‘ 12 cents 16 cents 
|  60°B.  |Kerosene or 20 cents/30 cents 
to refined ! 55 46° Ordinary oil for lamps...............++ to to 
38°B. petroleum. 25 cents 40 cents 
38°. Semi-solid when cold. Chilled and/18 cents 
to Paraffin oil............ 193 30° pressed to separate paraffine, oil! to 
25°B used for lubricating.................+ 14 cents 
Coke gas and loss... 10 
ee oe 100 
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process of cracking, distilling very slowly in high 
stills, he can split up the heavy hydrocarbons into 
lighter or less complex oils. Thus Cs)» Hy: 
** crack” into C,) Ha: decane, and C,o Hz» decene, 
or into decane, nonane Cy Ho» and fire carbon. When 
petroleum or any portion of it, either the light naph- 
tha or the heavy residium is exposed to a red heat, | 
by running it into red hot retorts, in a liquid stream 


may 


or in vapor, it is cracked in the same manner, but into | 


simpler products, producing a rich permanent incon- 
densable gas, consisting of marsh "gas CH,, ethane C, 
lis, propane C; H, ete. There is no reason, there- 
fore, why petroleum and its products may not yield 
permanent gas of high illnminating power. 


Much fear was expressed lest the gas should ‘‘stra- 
tify’’ in the holders. Stratification can only result 
in two ways, either by the heavier (richer) gases set- 
tling from the lighter ones, and forming a separate 
layer, or from an irregular production, due to varia- 
tions of the heats, by which rich heavy gas is pro 
duced at one time and light poor gas at another. The 
first way is impossible, gases never separate after they 
have been once mixed. I know thi3 is contrary to 
the popular opinion, which believes that carbonic acid 
settles because it is 50 per cent. heavier than the air, 
but it never does, and the theories of ventilation 
which are based on the supposition that the carbonic 
acid prepond2rates near the floor are all false. The 


most impure air in a room is always near the ceiling, | 
Gas will not stratify after | 


because it is the warmest. 
it has been once mixed. ‘The other cause, irregular- 
ity in the production, may cause a temporary stratifi- 
cation ; I say temporary, because gases will mix no 
matter how much they differ in specific gravity, but 
acertain amount of time is necessary to make the 
mixture uniform. 

The real question at issue is, whether it will pay to 
The 
Some propose to 
use no other material, and to converi the petroleum 
or naphtha into a permanent gas and burn this alone. 
Others propose to dilute the naphtha gas with air, 
others with coal-gas, others with water-gas. Others 
again load coal-gas or water gas with naphtha vapor 
and pass the mixture through a red hot retort to crack 
the naphtha vapors into permanent gases, or to mix 
the naphtha vapor cr gas with steam, and to pass the 
mixture through red hot retorts. 


make gas from petrolenm, uaphbtha or residium. 
ways of making it are numerous. 


All of these processes may be made to yield rich 
gas. Some can be carried out with much more regu- 
larity and certainty than others. Some result in the 
rapid destruction of the retorts, etc., others do not. 
Never having had an opportunity to personally test 
these various processes I can only speak generally of 
them. I do not believe that gas can be made wholly 
or chiefly from petroleum, or any of its products, at 
the present time. 
considerable quantities of naph.ha, but if the New 
York city companies should all adopt it the price 


wonld be doubled at once—perhaps trebled. Naphtha | 


wrighs seven pounds to the gallon; a ton is conse- 
quently 320 gallons, and a ton of petroleum under 
the most favorable circumstances can only produce 
a ton of gas. One thousand feet of rich gas with a 
specific gravity of 0.700, sueh ai might be made from 
naphtha, would weigh 53.69 pounds. Supposing the 
ton of naphtha to be converted into this gas with 
no loss whatever, no carbon, no tar, etc., we could 
get from a ton, or 320 gallons, 41,721 cubic feet, and 
should have no coke, tar, or ammonia water to help 
pay for the coal. From these data alone, it can be 
shown that there is no profit in naphtha gas, except 
when naphtha is permanently less than five or six 
cents per gallon, which, with the present production 
it can never be if the larger companies use it. When 
used as an enricher the conditions are quite different, 
and I have no doubt that in many localities it may be 
and is used with profit in place of other enrichers. 


As it is now in use in several different ways in this | 


city and its neighborhood, you will have an opportu. 
tunity while here to see it in practical operation. It 
;** mistake to suppose that uaphtha gas is a better 


A few small companies may use | 


gas for consumers than good coal-gas. Seventeen 
candle gas, such as is furnished by our city companies 
is as rich as is desirable. Gas much richer than this 
is sure to smoke, at least at times, and the products 
from partially burned gas are very objectionable, they 
discolor the pictures and walls, and are very oppres- 
sive to the lungs 
WATER GAS. 

By passing steam over red hot carbon, charcoal, 
| coke, or anthracite. it is decomposed into hydrogen 
|}and carbonic acid, and if the carbonic acid remains 
|long enough in contact with the red hot carbon it is 
| canverted into carbonic oxide. 

2H.0 + C = 4H +CO, 
CO; + C = 200. 

When the decomposition is complete the resulting 
gas is one half hydrogen and one half carbonic oxide. 
Neither of these possesses any illuminating power, 

| but by using the mixture to dilute rich naphtha gas, 


| produced. 


I doubt very much, however, whether the 


| and the wear of apparatus than coal gas. and it is cer- 
tainly no better as a diluent; in fact it is inferior, as 
| the flame of gas rich in carbonic oxide is very easily 
extinguished by draughts of air, to which street lamps 
| are always exposed. 





OXYGEN GAS. 
A few years ago considerable excitement was crea- 
| ted in gas circles by the new ‘‘oxygen light.” It was 
| proposed to extract oxygen from the atmosphere by a 
| new and cheap process, and obtain light by using a 
| compound jet supplying oxygen yas and coal gas, and 
| directing the flame upon cylinders of lime or zirco- 
nia. Experimentally the new light was a great suc- 
| cess, and works were erected in Paris, New York and 
| Buffalo. Notwithstanding the fact that the idea was 


| condemned as impracticable by all intelligent gas en- | 


| gineers, the stock found ready takers. The complete 


| failure of the project followed in due time. ‘The oxy- | 
‘ 


| gen cost many times as much per 1000 feet as coal 
| gas, on account of the small yield from each retort, 
jand the rapid wear of the retorts, ete. Two sets of 
|mains, meters, house pipes, and new fixtures were too 


| serious an investment to be possible. 


The coal gas 
| required carburetting to be used in burners not pro- 
| vided with lime or zirconia. For some time the affair 


| was kept before the public, but it finally died ont. In 


New York it was always ‘*@ success in Paris and 


Buffalo,” and in Paris it was a great snecess in New 
York. 
Before closing I will say a few words with regard 


} 


| that the public generally do not look upon gas com- 
| 


| 


| tainly regarded as such. 
| convenience and cleanliness of gas, added to its great 


illuminating power, place it far beyond any other kind | 


One of the objections to it is on account of 
its smell, but in that lies its safety, as we are thus 
enabled to know when it escapes. 


| of light. 


| 


|. It is cheaper than candles or any animal or vegeta- 
| ble oil. Its only rival is petroleum. That is cheaper, 
| though in point of comfort, convenience, cleanliness, 
and safety, of course there is no comparison. 

Iam ashamed to have presented these common- 
place and well known facts before such an audience 


subject 

I thank you, gentlemen, for your courtesy and at- 
tention. 

The lecture was illustrated by many beautiful and 
interesting experiments. 

On motion a vote of thanks was tendered Professor 
Chandler. 

Adjourned until Thursday morning, the 21st inst., 
at 10 o'clock. 


SECOND DAY'S SESSION. 
| 
Octosrr 21, 1875—10 O’Uxook A. M. 


The Association met persuant to adjournment, and 
was called to order by the President. 





a mixed gas of any desired illuminating power can be | 


| cost of water gas is any less, considering the fuel used | 


to some of the advantages of gas. 1am well aware | 


panies as public benefactors, but they may he cer- | 
The great safety, comfort, | 


as this, but as I accepted the invitation, I was com- | 
pelled to carry out my contract, and could not of 
course hope to say much tbat was new to you on this | 
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a smaller and much more comfortable roon for the 
transaction of ouz business. 


Mr. Neal- 


a motion to dispense with the reading of the minuws 


I do not suppose it is necessary to nake 
of the meeting of yesterday ; but as such is usually 
the custom, I now make that motion,—to dispense 
with the reading of the record of yesterday's proceed- 
Carried. 

Mr. Neal—Before Mr. Edgerton resumes the dis- 


ings. 


cussion of the subject upon which he was speaking 
yesterday afternoon, I would like to say a word or 
Many of the 
disappointed when the Secretary announced yester- 


two. members of the Association ielt 
day that our business would be completed by noon 
to-day. 
tance, expecting this meeting to last two days at 
least. 


Now, many of us have come from a long dis- 
N y of us have come fi a longd 


There was a great deal of time lost yesterday 
in organizing the meeting, and the Secretary neces- 
sarily occupied considerable time in collecting the 

| dues of new members. 

Now I, witb others, would like to discuss some su I 
jects, or hear them discussed. I could mention a 
|few that were brought before the New England As- 
{sociation of Gas Engineers, but were not very 
One of the 
allude is ‘‘ Napththaline; ” an- 
| other topic is ‘‘ Coal Tar for fuel in Benches ;” an- 

other is ‘* Lime Purification ;” and I think there are 


a great many members who, like myself, would be 


| thoroughly discussed before that body. 
j subjects to which I 


| very glad to hear these questions fully discussed. 

| I saw last evening a cube of spent lime. I think 
| Mr. Turner, of South Carolina, had it. I would like 
| to have him exhibit that to the Association. 

| Now, I am willing to spend three days here, I mean 
lanotber day in addition to this, for the purpose of 
| having these topics, and any others that may be 
| started, fully ventilated. We might, after the morn- 
|ing hour expires, adjourn and partake of the 
dinner to which we have been invited, at two o’clock, 
jand reiissemble at three or half past three, for the 
transaction of business. An hour or an hour and a 
Then, I think 
we might meet again in the evening, or I should be 


half will certainly be sufficient time. 


glad to remain here another day, and continue the 
| consideration and discussion of these various subjects 
| but I do not suppose the majority of the members « 

the Association could spare the time todo that. There- 
fore, Mr. President, as the naphtha gas topic has been 
| discussed pretty freely and at some length, and as 
there are other subjects of as much or more inport- 
| ance to come before us, I move that the discussion of 
|the naphtha gas question be closed at half past ten 
| o’clock. 


The President—How much more time do you want, 
Mr. Edgerton. 
| Mr. Edgerton—About 10 minutes, 
Mr. Neal—Mr. Edgerton says he can close his re- 


| 3 
marks in 


10 minutes. I do not think there are any 
others who wish to say anything further on this ques- 
| tion, and I would move, therefore, that the discussion 
| of this question be closed at half past 10. Carried. 

| Mr. Harbison—I think the discussion should close 
lat 20 minutes past 10. We spent a greater part of 
| the afternoon yesterday on the subject, and, for one, 
| I have heard all I wish to in regard to it, and I move 
| you, sir, that the discussion of this question be closed 
| at 20 minutes past 10. 


[To be continued, | 





| An AtiLoy or Copper ADHERENT TO Guiass.—An 
| alloy of copper which will adhere to glass or porcelain 
}is made by mixing from 20 to 20 parts of copper in 
| powder (obtained by the reduction of the oxide by 
hydrogen or by the precipitation of the sulphate by 
zinc), With sulphuric acid and then with 7 parts of 
mercury. The mixture is triturated and mingled 
with care. The acid is removed by washing in hot 
water, and the mass allowed todry, At the end of 
10 or 12 hours, the latter becomes quite hard and sus- 
ceptible to a fine polish. On heating it softens, but 


| on cooling does not contract. This alloy may also be 


| used for joining delicate objects which will not with- 


The President—You see, gentlemen, that we have } stand very high temperatures. 
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Purification of Gas in Closed Vessels. 
Pesan 

In the Journal of Gas Lighting for November 30th 
is presented the following suggestion from the pen 
of Mr. Geo. Anderson. We are sure that the well- 
known ability of the author will secure for his letter 
a careful study, and in reproducing the cut of the ap- | 
paratus it is our desire that the proposed process be | 
discussed in our columns. We shall gladly publish 
any discussion on the subject :—Eb. 

Sm: In my reply to the discussion on my paper on 
the ‘‘ Purification of Gas ” (session of the British As- 
sociation of Gas Managers for 1874) I made use of 
these words : 

‘*T believe we are approaching an era (and it will 
depend very much on gas managers themselves 
whether it will be inaugurated more or less speedily) 
when all the gas will be purified without lime puri- 
fiers—when it will be done in closed vessels, and they 
will not have to take off the lids.” 

I spoke thus, because I had in my mind that the 
common ammoniacal liquor which the coal yields can, 
and does, when .employed first in washors and then 
in scrubbers, remove a large quantity of both carbonic 
acid and sulphuretted hydrogen. 

But if after the washer and scrubber you could 
again bring the gas into contact with ammoniacal 


liquor from which carbonic acid and sulphuretted hy- base, on top of which is erected a vessel, divided | os 


| whalebone fibre broom. 





Passing my stable, I saw the groom using a new [ 
I took it in my hand and 
| | examined it. ‘There were strong elastic fibres about 
t | 4 inches long, pretty closely set. 
one could constantly wet these and cause the gas to 
pass through between a long succession of these 
fibres, they would be sure to scrub the gas, if the 


liquid was of the proper kind, and from that idea | | left to right, up the side pipe }, round the second 
designed the machine shown below. 











It consists of a short length of my washer fora 


It occurred to me if 


througk the short portion of washer, which msy be 


made to give from 2 to 3 inches of pressure, or any‘ 


greater amount, the chief object of its use being to 
arrest tar from getting up among the brushes, where 
only clear liquid is wanted. 

On issuing from the top of the washer, the gas will 
pass round the upper portion of the lowest brush from 


brush, from right to left, and out atc, and so on 
throughout the whole of whatever number of brushes 
it may have to pass through. 

The brushes might be considerably increased in 
number, and, consequently, the height of the ma- 
chine: but it should be observed that the distance 
which the gas has to travel, in passing round the 
braches, is considerably more than the vertical 
height of the machine; besides, it may be found ad 
visable, instead of having flat pipes for the upward pas- 
sage of the gas and the downward passage of the 
water, to have them of boxes the whole length of the 
machine, and charged with some material to present 
a wetted surface, as in an ordinary scrubber, which, 
if satisfactorily applied, would further add to the dis- 
tance the gas would have to travel through a purify- 

|ing medium, without increasing, to an inconvenient 
height, the altitude to which the purifying liquid 
must be raised to enter at the top. 

I propose that the brush-drums shall slowly revolve 
in an opposite direction to the gas, and, as this is 
alternate:y right and left, a band passed zig-zag 
round pulleys on the exterior of the shaft that car- 
ries the brushes will move the whole in the direction 


| necessary. 


All this has been gone carefully into, but to repre- 
sent it would require more drawings than are neces- 
sary for the practical readers of the Journal of Gas 
Lighting. What is aimed at is that the gas shall pass 
through the coarse fibres of a revolving brush, which 
shall constantly lick up the liquid in which the lower 
part of it is immersed, and present it to the foul gas. 

Whether I am correct in the chemical views which 
I hold as to being able to purify the whole of the gas 
by the products of the coal, I do not consider yet 
proved ; but that the annexed figure will perform the 
functions now delegated to washers, I have not the 
least doubt. One part I have thoroughly tried; the 

| other—the brush part—is now in action at one place 
and will be in another before long; but I do not in- 
tend now to imitate the little boys who halloo before 
they are safely out of the woods. 

Upon your insertion of the foregoing, I will send 
the modus operandi of using those vessels for the en- 

| tire purification of gas, leaving for the present puri- 
fiers the duty of collecting the sulphur for sale to the 
| manufacturers of sulphuric acid 


Nov. 25, 1875. (JEORGE ANDERSON. 





Corvespndence 





drogen had been removed, you would again make it | horizontally into a number of chambers, into each of | (Correspondents, in all cases, shouid sign their communi- 
active, when it would be in a condition to continue | which there is a circular drum, whose periphery is one 


the process of purification. 


continuous brush. Tho upper side of each of those 
Now, the question that arises is, cannot the sul- partitions forms the bottom of a shallow tank of| eaiaitiaie 


phide that is necessary for the reduction of the sul- | water, into which the brush drum above it dips. 


phur compounds be made by the alkali ammonia in- 
stead of by the alkali ? 
If it can, then with the coal itself, and with efficient 


The under side of each of these partitions forms 


the gas-way, in which the brushes revolve. 


This machine is intended to act as an ordinary 


| Cations with their names and address in full—not for publica- 


| 


| ton, unless desired, but as a guarantee of good faith.—Ep. 
| 








Street Loss Aecounts, 

San Francisco, November 25, 1875. 
Mr. Editor; Mr. Somerville will probably be newly 

surprised at official figures of street loss recently sent 


apparatus, we have all the elements uecessary to the | washer and scrubber, or as a purifier from either car- | you for publication. 
production of pure gas, and it may be done in closed | bonic acid or sulphur compounds. 


vessels. The purification of gas in closed vessels is | 


When acting as an ordinary washer and scrubber, 


| Before proceeding to furnish you with others, it 
cannot be too distinctly stated that the amount of gas 


not new. I mention this in case some “‘ dog should | pure water to the extent of 10 to 12 gallons of water | sold per ton is the true criterion of the gas maker's 


bark.” 


to each ton of coal (Newcastle) used, woul@Me run in | ability. This issue of gas paid for per ton is the one 


In thinking out this question, I have been con- at the top. This will pass down the pipes on the | which any sénsible Board of Directors should consider 
stantly met by the opposition which I find many gen- | sides up which the gas travels, passing through each | paramount to all others; for it includes the inaport- 
tlemen have to employing washers, as their exhausters chamber in succession until it arrives at the washer, | ant components of high heats and judicious retort 


are unable to force the gas through them. 


through which it will pass with the addition of the or- | management, sound station-works, tight mains and 


This is a defect of the exhauster, yet we must take dinary liquor of the works, which will be run into it | services, the delivery and calculation of proper vol- 
things as we find them. I, therefore, began to con- towards the bottom as shown ; and the entire liquor | umes to public lamps, and proper sizes and efficient 
sider how we could get an intimate contact of the gas; thus treated will run out at the seal-pipe at the op-| repair of consumers’ meters. It is common enough 
with the purifying liquid without causing much in-; posite or left-hand side of the section, as shown. 
ereased pressure,and think I have solved that. i 


The course which the gas takes will be, first, 





| for a superintendant to talk of inaccurate station me- 
|ters: but how can astation meter be inaccurate: if 
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properly handled, and ‘supplied with a ‘properly ad- 


justed automatic water-line gauge ? And as to another 
question: How can any vagaries (inexcusably per- 
mitted) of a station meter affect the quantity of gas 
delivered to public lamps and consumers’ meters, or 
the revenues pocketed therefrom ? 

In spite of the fearful bosh which was formerly ut- 
tered about that trinity of bugbears, ‘‘ condensation,” 
‘‘exosmose,” and ‘‘endosmose,” no gas-maker of 
average study now believes that they can cause ap- 
preciable loss. The other, and true, causes of dis- 
crepancy are, each and every one of them, controla- 
ble ; as we shall find, by and by, when we come to 
sum up. 

I received a day or two since the returns of the 
Crystol Palace District Gas Co., England, through 
the unsolicited courtesy of its engineer, Magnus 
Ohren, Esq. ; but before giving it I would urge upon 
every American company my renewed request for 
like data. Good, bad, or indifferent, I hope that all 
will be furnished, and thus enable me to build up a 


ord. In 1871 our city commenced to lay water pipes, 
Previ- 
ous to that, there had been no definite plan for lay- 
ing pipes of any kind; consequently the gas pipes 
had been laid almost anywhere in the streets; but 


which increased our loss about 50 per cent. 


generally they were laid under direction, so far as lo- 
cation was concerned, of the highway surveyor, so 


| that in laying the water pipes our gas pipes were un- | 


dermined at all points. 

Soon after the city commenced to lay water pipes 
sewers followed, which interfered with our pipes even 

| more than the laying of water pipes. 

From these facts I feel justified in saying that had 
our pipes not been disturbed as stated. our loss from 
all causes would not have exceeded five per cent. an- 
nually for the seven years. 

The probable point of greatest loss is more a mat- 

In 
general terms, I should say it is, in our case, about 
| evenly divided between mains, services and meters. 
The older mains were often made of poor iron, cast 


| ter of opinion than of actual knowledge with me. 


— 


> 


Gas-Light Intelligence. 


United States. 


Ata meeting of the Brooklyn Board of Aldermen 
on Monday, the Committee on Gas and Lamps were 
instructed to make an investigation and ascertain 
without unnecessary delay whether some other me- 
thod cannot be adopted for lighting the city than that 
| which is now in vogue, or whether the city could be 
| lighted as well by oil as with gas. The greatest cost 
of street lighting is #600,000 per annum. 

The manuf: e ofa barrel of petroleum into a 

fixed gas cay be accomplished . t a less cost than into 
| refined oil. Numerous works for this purpose are 
| now in operation, and more are being erected, while 
the cheapness with which they can be built and oper- 
ated puts gas light within the reach of the smallest 
| communities, instead of confining it to the cities, as 


little book which, without compromising the name of | horizontally and so side-heavy, the thin side naturally | is and must be the case with coal gas.—Anthracit: 








a single company, will do more to develope the real | at the top when laid resulting in weakness where the 


availabilities of the coal-gas process, and to fortify it | services were tappad in, beside being defective in | 


against attacks, than anything that has yet appeared. | other respects, and probably little or no attention 
‘fo accomplish this useful end, a small company can | given to inspecting and testing. We now have all 
do nearly if not quite as much as a large one. | our pipes cast perpendicularly, and tested under a 

What with the Pelouze and Audouin condenser, the | pressure of 300 lbs. to the square inch. We use ce- 
immediately forthcoming ‘‘ Synopsis,” the Mindeleff | ment joints with tarred rope packing. 


process for reducing metals by light carburetted hy- | We often have trouble with old services, especially 


drogen, and my wish to turn this ‘street loss” | when laid in wet ground, and near the salt water. | 


question inside out, I have deemed it well to resign Being wrought iron, they rust ont much sooner than 
my connection with the San Francisco Gas-Light Co. | cast iron, and often leak along time befora we dis- 
Being thus at liberty to consider the issues of our | cover it. 
great industry from an independent stand point, I} Having long been satisfied that it would be econo- 
shall endeavor to make my labors generally useful. my to have all our meters removed and tested at 
Returning from this digression, I give Mr. Ohren’s | least once in two years, in the early part of 1874 we 
figures, although they do not come within the defini- | commenced to do so, and are now at work on them. 
tion of ‘* American Street Loss Accounts. ” 


LETTER III. 


Crystat Paxace District Gas Co.—SypENHAM. 
Tlalf-year ending June 80, 1875, 


The result so far still more confirms me in the opinion 
that all raeters should be tested as stated. 
{th. We prefer the dry meter, if properly constrnct- 
led shall be able to say more about meters when we 
have completed one round in testing. 


5th. Is answered in my answer to your third ques- | 


Per ton. | tion, but would say generally that we are more parti- 
Gas sold to consumers, through meters,... 8.324 ¢. f. | eular in doing all our work of laying pipes, etc., and 
Gas sold—to meters and lamps, and used 


| have pipes made of good iron, even thickness, thor. 
through meters on works, offices, etc,... 9,242 


| oughly tested and well laid, 


é | 


“ce 











Gas made from station meter................ 10,025 | Whenever a street is to be newly paved, we go on 
“iiss and relay and generally enlarge the services where | 
Gas Baraxcr. |mecessary. These, together with the thorough in- | 
Gras Bent OUL.......0+..0e0s 167,673,000 c. f. | spections and periodical testing of the meters, con- 
Gas registered on pri- reed the principal means of keeping down our 
vate meters............. 138,443,000‘ == 82.6p.ct. | “‘ leakage. 
Gas registered for lamps 2. 
regulated to 5 feet... 13,118,000 “ 6% - : 

Gas registered as used | There are many things that are not always noted | 
in offices, works, ete, 2,164,009 1.3 os | that enter into the cause for what is called leakage. 
Ges ‘unaccounted “for... 15,986,000 © ~— | Among others are the condition of the gas when mea- 
Total......... 167,673.000 ‘“ 100.0 ‘ | sured, holders covered in from the weather or @x- 

onsite ail posed, depth at which the mains are laid, pressure of 
(Signed ) Maenus Onren, Engr. | gas in the mains, etc., ete. 


November list, 1875. | 


Ineed not mention these things, for I know you 
are much more familiar with them than I am. Unfor- 
tunately for us, our holders are so located and mains 
so laid, that we are practically obliged to carry too 


As to the American companies, here is the fourth 
letter permitted to be published. 








Lerrer IV. heavy a pressure during the day—2} to 3 inches. 
From * * * * Esq., Treas. * * * GasCo.| For fear that I am too long-winded for your patience, 
Orricz or THE * * * Gas Co I will close by saying that there are no works of much | 
“9 


October 9, 1877. 

James kK. Smedberg, Esq., 
Consulting Eng’r, etc., San Francisco. 
Dear Sir: Yours of ist inst. is before us. 
fully comply with your request as follows : 
lst. From 1868 to 1874, both inclusive, our sales 


I cheer- 





size immediately about here; but I will endeavor to 
do what I can for you in this matter. Shall be pleased 
| to receive a copy of your report when completed. 
| Very truly yours, 


(Signed) a Pill agen, 


Treas. 


Remanxs.—For several years the street loss of this 


| 


) Record, 


Great Britain. 


The notice of a bill to be promoted by the South 

Metropolitan Gas Co., df course finds a place in the 
| Gazette. The first wish of the company appears to 
be to get repealed the sections of their Act of 1869. 
which relate to the penalties recoverable with respect 
to the illuminating power and purity of their gas, and 
to the mode of testing such power and purity. What 
this may portend, it is impossible to say. Possibly 
16-candle gas, with any amount of the so-called im 
purities. 

The Chartered Co., in the firet place, are desirous 
to obtain powers for the acquisition of, collectively, 
a large area of land; part of it for the extension ot 
their western works, which will, soon be urgently re- 
quired, and a part to provide for the further enlarge- 
;ment of the eastern establishment, the necessity for 

which must be looked forward to, and the land to 
allow of it obtained. 

In the notice now referred to, there is a paragraph 
which seems to hint at the possibility that the Char 
| tered Co. contemplate operations for the utilisation 
of residual products, We should regard this, if really 
| intended, as a step in the right direction. Supposing 
the amalgamation now proposed wn fait accompli, the 
United Company will equal, if not surpass, in import- 
jance the Paris Gas Co. Now, the latter company 
make their own retorts and fire-bricks., distil their tar, 
manufacture sulphate of ammonia and artificial fuel, 
|and do other things that add to the profits which 
would be made by the supply of gas alone. We are 
inclined to think the ‘‘ United Company ” might fol 
low the example of the Paris Company with advant- 
;age. Retorts and fire-bricks could not be profitably 
| manufactured at Beckton; but residuals, we fancy, 
| might be worked up there with as much success as at 

| Paris. —L- ndon Jour. of Gas-Lighting. 








| Ehemical 


amd Scientific 


Repertory. , 





| Sa Arr anp Mountain Atn.—The difference be- 
| tween the action of sea air ani that of mountain air 
| on the human system has been recently explained by 
| Professor Beneke, of Marburgh, whose experiments 
| show that bodies part with their heat a great deal 
| more rapidly on the sea-shore than among the moun- 
tains. Near the ocean the processes of change in the 
body are accelerated; and sea air is beneficial for 
persons who are overworked, but whose digestive 


averaged 9,172 cubic feet per ton of coal carbonized. | company, which may be designated as ‘‘C,” has been | organs are good. A mountain atmosphere, on the 
This includes all gas used by the company at offices | twice as great during the first half of the year, as that other hand, renders the bodily movements easier by 
and works. Minimum quantity averaged for any one | brought to record during the last half. It is not sta-| reason of the diminished pressure, and increases the 


year, 8,791. Maximum ditto, 9,620. 
2nd, Average quantity registered per ton of coal 
carbonized, for time as stated above, 9838 cubic feet. 


Minimum quantity averaged for any one year, 8,476, | after all, is not so very unusual. 


maximum ditto, 10,018. 





Respectfully, 
James R,. SMEDBERG. 


ted whether it is the ton-sales, or the ton registration | activity of respiration. Professor Beneke thinks that 
| which varies. Were this datum in our possession, it 
would not be difficult to explain a phenomenon which, | 


| irritable, nervous persons will find themselves better 


in mountainous districts. 





A New Cement,—A French chemist ig said to have 
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ucceeded i n preparing a mineral compound, which is | 
said to be superior to hydraulic lime for uniting stone 

and resisting the action of water. It becomes 

as hard as stone, is unchangeable by the air, and is 

proof against the action of acids. It is made by mix- | 
ing together 19 lbs. sulphur and 12 lbs. pulverized | 
stoneware and glass; this mixture is exposed toa} 
gentle heat, which melts the sulphur, and then the 

mass is stirred until it becomes thoroughly homo- 

geneous, when it is run into molds and ailowed to 

It melts at about 248° Fah., and may be re- 

employed without loss of any of its qualities, when- 
ever it is desirable to change the form of an appara- | 
tus, by melting at a gentle heat, and operating as with 

asphalte. At 230° Fah, it becomes as hard as stone, 

and preserves its solidity in boiling water. 


cool. 


M. Lecoeg de Boisbaudran has announced the dis- | 
covery, by means of the spectroscope, of a new chemi- 
cal element, which he calls ‘‘ gallium,” and which he | 
aftirms to allied to zinc. The spectroscope character 
of gallium is two violet lines, one correspond'ng to | 
wave length 417, and the other to 404, but fainter. 
A commission of the French Academy hus been ap- 
pointed to report on the discovery. Gallium is said 
to be found in a special blende from Pierrefite min- 
ing works, in the Argeles Valley. 


Tur Discovery or PRroTosuLPHIDE or CarBon.—It 
is generally well known that, chemically, oxygen and | 
sulphur greatly resemble each other. The sulphide | 
of carbon, however, analogous in properties and com- | 
positiun to carbonic acid, has hitherto been consid- | 
ered the sole sulphuretted compound of carbon, there | 
being nothing recognized corresponding to carbonic | 
oxide to the sulphur series. M. Sidot has recently | 
made the important discovery of protosulphide of car- 
bon, which compound he obtains by subjecting bisul- | 
phide of carbon to sunlight, when the liquid undergoes 
a profound decomposition. Half of the sulphur | 
separates to be dissolved in the bisulphide not yet | 
altered, and at the same time a black powder is preci- 
pitated, which is the protosulphide sought for. This, | 
washed and purified, is destitute of taste or odor, and | | 
is absolutely insoluble in neutral solvents. Acids act 
giving rise to more or less complex pro- | 


upon it, 
ducts. 


The Electric Light has recently been applied for 
lighting the mills belonging to Messrs. Heilmann, 
Dueommun & Steinlein, in Mulhausen. In a separ- 
ate room four magneto-electric machines are placed, | 
which feed four suitably-located lamps constructed on | 


|—Eads «& 


filed Oct. 5, 


168,405 eS 6,774 
ratents issued for week ending Dee 1875 
Automatic Lighter for Gas Burners 
—Stockweli & Weiss, Brooklyn, 
N, Y. , filed October 29, 1875...... v0 170,915 


Mattress for forming Embankments 
Andrews, St. Louis; 


filed August 19, 1875............0008- 82 170,832 
Illuminating Gas Apparatus—P. L. 

Allaire, Paris, France ; filed Aug. 

LEEUW iach cehstnasecnasebscdaenierseeeess Gt 170,799 


Gas Geneiating Apparatus—C. L. 

Vasquez, Philadelphia, Pa. ; filed 

Apeil 18, 1875.......0.0000csc0esssseeees 27 170,788 
Gas Mixing Machine—L. Lansz- 

weert, California; filed June 13, 
170,677 
Fire-Place Heater—J. N. Atkinson, 

Pittsburgh. Pa. : filed November 


Rc RM hae nsbass sanscacbaviBainvacensuse 154 170,801 
Ventilating Louver—G. Hay es, New 
York ; filed June 23, 1875.......... 30 170,852 


Waste Valve and Overflow for Baths 


and Basins—W. 8. Carr, N. Y.; 

filed October 21, 1875.......... 2.06 8 170,709 | 
Water Meter—F. Phillippi, St. Louis 

Mo. ; filed May 1, 1875............. 167 170,895 | 


| PRICES OF FOREIGN AND DOMESTIC GAS 


COALS. 


(Reported Expressly for this Journal.) 
DECEMBER 2, 1875. 
DELIVERED IN NEW YORK. 
English Cannel. 





| ROG GE... vc cccvecanssedeodesrsaxcpeveseesese $17 00 @ 1S 00 
Kirkless Hall 1650 @ 17 00 
English Caking Coals. 

BEOWORGO GOB «occ ccccsccccccccscccscceces cscs .$ 75 @ 00 00 
RAGRTOE GITIINE . 000 ccc cccccesscccensssecense 1150 @ 12 00 
Rritish Province Coals. 

OI inn use 6 Gdgaeind Abae oiab 65d 60009 00s 2050000020000 2 25 
Biock House—At Mines, $1.87, Gold... ......00....0000e 000 
Caledonia—At Mines, $1.75, GOId.............ceeeeeeees 0 00 
Little Glace Bay—At Mines, i, SRO cabceasessnace 2 00 
Lingan—At Mines, $1.75. MER L's us anak casct 0 00 
Sydney—Old Mine.. Te eT Tre Cree 8 00 

= Reserve, $i. 75, 5 2 25 
“ Is daca See sccce | sccstvctcccosccocscs -— 
Duty, 75 cents per ton, gold. Freight to New York $2 25 
(urreucy. Cost of above coals delivered in New York, $5 25 
@ $6 wig , currency.) 
Pennsylvania Coals. 
| Penn Gas Coal—At Amooy.......... ‘ - #610 @0 09 
| Westmoreland—At Amboy........... ..ssee0-- 610 @ 000} 
(In New York both the above coals $6 50) 
ni or ri 650 @000 
Youghiogneny ..........s.cceceecseecccccsceees 650 @0 00 
SWORN ccncncnsasece ob * ec0herdcbbecavascces 650 @0 
West Virginia Coals. 
| MurphyRum.......... .cscecce ceescccveereeess $650 @ 000) 
| Despard.......ccseccescceccccsvcceess ee: § Se pod 
WOE IIR ooo occ c cccccccesecsctcccccocecs 650 @ 0 0 
American Gas Coal.............-ceeeee eee eens 740 @ 000 
rrr rrr te 650 @ 0 pod 
| OTT iin. 650 n oscccccctesccwccnccces 650 @ 0 0 
| PimmicKinick, ........0-.--++eeeeeeeeece re cepeps 650 @ 0 00 
Cloverhill of Virgimia............cccseeseercees 600 @ 6 


the Serrin principle. The diminsions of the room so | 
lighted are 6C metres (—196.8 feet) by 30 metres | 

98.4 feet). Each lamp gives a light equal to about 
one hundred Carcel lamps. Each magneto-electric | 
machine requires about 50 Kilogrammetre (360.8 
foot-pound) motive power. The cost of the lamps, 
exclusive of the maintainance of the motive power, 
averages about 10d. per hour. The mageto-electric 





machines have each cost 1,500 francs (—£60), the 
whole arrangement amounting to 8,000 francs, or | 

£220—Electrica News. 

American Patents. 
— 

Patents issued for week ending Nov. 23, 1875. 
Class. Number | 
Pipe Trap—T. Hudson, Brooklyn, 
N. Y.; filed Feb. 7, 1874............ 167 170,268 


», 1875. 


Patents issued for week ending Nov. 3 


Scrubber and Condenser combined, 
for Illuminating Gas—T. C. Hop- 
per, Phil., Pa.; filed November 


| eben nenamamen tenets: sesore, 66 170,475] 
Pipe Joint—B. Jennings, Califor- 

pia ; filed April 11, 1875............. 100 
Conpling Sections of Pipes or Tub- 

ing—Flagler & Brown, Boston ; 

filed Auguat 25, 1875...........s2000 163 170,473 


Supply and Connection Water Trap 
—J. H. Morrel (re-issue of No. 








50 | 
McKenzie Compound Mixture.............. - 
American Cannel! C oals. 


Peytona of West Virginia.................. $1250 @ 00 
Darlington of Pennsylvania...............-..eeeeeee o—- = 
Cannelton Cannel.............+--e0e05 cyfoes 11 00} 
| Red Bank— Gt PROM CN II. a oie oo o's ccs cece cweccseccsecs 6 50 
—at South Amboy. Sea essen as dbnaeours 7 2 
Asphalts. 
| Albertite of New Brunswick.................. $00 2 — 00 | 
Ritchie Mineral of West Virginia............. 1800 at Balt'e. 
SN, IR voc ncccqvsvcesnncnsccvesesse —— @ 1495 


The Penn Gas Coal Company have contracted with the 
PittsburghGas-Light Co. fur their entire supply for th en-- 


| suing year from their Youghiogheny mines. 
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WREN’S GAS WORKS. 


W. C. WREN, 


Corner of Jay and Water Streets, 


BROOKLYN, WN. Y. 
GRANTED THE USE OF ONE OF 


I AVING 
the Gas-Light Company {of America, 


my Patents to 


and settled my clai= against them, I inform the profession | 


that [ continue to erect the Works known as 


Wren’s Gas Works, 


and sell Licenses to use my Patents for making Gas 
Petroleum. 


from 


00 | 
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¢®™ In looking for advertisements, see figures 1 to 12, within 
brackets, at head of advertisement pages. 


GAS BURNERS, APPARATUS, ETC. 

American Meter Co.—West 22nd st., N. Y., Arch and 22d 
t., Phil., 548 Washington st., Boston.... . 

Cast Iron Gas and Water Pipe—S, Decatur Smith, York and 
PR A, Fics BO io oo haa ic Cee eRe eho dsacsad se 8 

Cast Iron Gas and Water Pipes—R. D. Wood & Co., Phila- 
RR exo s usd shcesane dikadatenekioemes hands andes 10 
Cast Iron Gas and Water Pipe—Jno. McNeal & Sons, Bur- 
WN Mass) wap ecuks sacen tes ays nash semeenea ose +5 as 
Franklin Foundry and Pipe Works—Jas. Marshali & Co., 
23 Nineteenth street, Pittsburgh, Pa............0..-ee0-- 2 
Gas Valves (Chapman) 75 and 77 Kilby st., Boston, Mass... % 
Gas-Burners—C. Gefrorer, 248 North 9th st., ghila. , Pa. .. 9 
Gas Purification—St. John and Cartwright................. 5 

Gar Meters, etc.—Harris, Griffin & Co., 12th and Brown 
streets, Phila... Pa......... Cerccvcseccedeseecercsevoves ce -1€ 
Gas Meters, etc.—Wm. W. Goodwin & Company, 1012 Fil- 
Rs Bs icin is knncas: descr Mwwheebneey kone <> ‘ 
Gas Meter Manufacturers—Harris & Bro., 1117 Cherry st., 
Philadelphia, Pa sbooe tres 1 


Gas Fixtures, Etc.—Mitchell, Vance & Co., 597 Broadway... 7 
Gasholders, Etc.—Deily & Fowler, 39 Laure} st., Phila., Pa.. 4 


Gas Sc reen—Jame 8s P. Mahon, Boston, Ss Sahat oa a5 ho» 5 
Lime Hurdles.—Manhattan Lime Hurdle C 0., Geo. W. Day, 
Treas., No. 3 Railroad Square, Haverhill, Mass aed shea 2 


Lava Tips and Scotch Tips—C harles H. ‘Meyer & Co., 
ee eee aan ae eee 
National Tube Works Co,, 78 William St., 
Patent Conically Slotted ‘Wood ones bend L. Cheesman, 
Meg & Se a ee rr ae 
Patent Gas Exhauster— ‘Smith & Sayre, 95 Liberty sttreet.. 
Pelouze & Audouin Condenser—Jas. R. Smedberg, Sole 
Agent for U.S. San Francisco, Cal.; Henry Cartwrighf, 
ee I I 9G wha v ire scindaadeevascewecvacts 1 
Petroleum Gas—J. D. wey , Trever tous Pa 
Patent Gas Exhauster—S. 
street, N. ¥...... 
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GAS COALS 


Cannelton Coal Co. of West Virginia—J. Tatnall Lea, 325. 
i: Sie TE ccccende sesanhaskaeslnens cabo : 
Despard Coal C 0.—Parmelee & Bros., Agents, 32 Pine st., 
SY Mn’ cohcancsabeseedphnatiebbaenbe bab600000000¢0 00» a 
Gas Coals—Perkins & Job, 27 South st., 7 
New York and Cle veland Gas Coal ‘Company—384 Fenn 
A NY, TEU, onc socenspassnendeenens tunes 6% 
Penn Gas Coal Co.—11 Merchants’ Exchange, Phil. and 90 
Wall street, N. Y A 
Peytona Cannel Coal—S. E, Low, 58 Broadway, N. Y....... 5 
The Newburg Orrel Coal Co.—Chas. W. Hays, ‘Age nt in New 


York, Trinity Building, 111 B’way, Room7. ... Ketas © 
Tyrconneil Gas Coal—s2 8. Gay Street, Baltimore, ae, 6 
| Westmoreland Coal Co.—230 South 3rd Street, Phil. Pe, 
| Yougheogheny Coal—Perkins & Job, 27 South St N. re 
FOUNDRIES. 


| Atlantic Dock hon Works—John P. Kennedy, Office 98 
ween eS Oe ee Pere 
| Cast- Iron Pipes and Fittings—B. 8. Benson, 52 East Monu- 
Ment StrOOs, TWAMIMOTS, MG... ..cccccccsccvccccccccccecss 
Continental Works—T. F. Rowland, Greenpoint 
Camden Iron Works, Camden, N. J.—Jesse W. Starr & Son. 
| Gloucester Iron Works—J. P. Michellon, Sec., 6 North 7th 
| RI, I Eas Sin uins ow ib OE Rho bed hns000s.00se pceeeee. 4 
Mill Street Foundry.—Geo. Stacey & Co., Cincinnati. O. h 
National Foundry and Pipe W orks—Wm. Smith, Carrol, 
Pike, Smallman & Wilkins streets, Pittsburg, Pa......... 
| Oregon Iron Foundry—Herring & Floyd, 740 Greenwich 
Ss Ul ena cis SORid od hs dil Ub ALU dhe ¥ nbs 6>0600 voce 
| Pascal Iron W orks—Morris, Taskar & Co., Philaaelphia....12 
| Providence Steam and Gas Pipe Co., Providence, R. .. _ 
hs Ee 85658 es 0 505-0000 ence cagmbedbecdticc sc. 3 


| 
WATER METERS, PUMPS, ETC. 
— | Cast Iron Pipes for Water and Gas—Riley A. Brick, 112 
Leonard stre0t, Wh. FT o.0.00. ccsebeee cece csecsddices -10 


| Valves for W ater, Steam and Gas—Ludlow Valve Man’ g 
| Co., 940River street, Troy, N. Y "6 


CLAY RETORT WORKS, 
B. Kreischer & Son, Clay Retorts, etc., 58 Goerck st., N- Y. 
Cheltenham Fire Brick and Clay Retort Weta ivens a 
lioward, 916 Market street, St. Louis, Mo.... ............ 
Manhattan Clay Retort Works, 15th st., near AV. a n.. 6 
Philadelphia Fire Brick Works, Vine and 23d sts., Phila... $ 


LAMPS, STOVES, PETROLEUM, ETC. 

| Lamps—M. B. Dyott, 114 South 2nd Street, Phil. Pa. ...... 

| Patent Lamp Post—J, W. Graham, Chillicothe, Ohio, or 
A. M. Callender, office of this Journal ee Oe 9 


MISCELLANEOUS, 


Analysis and Testing of Gas Se -Sat. Iienry Wurtz, 
12 Hudson DORUROG, SO, Os oo cance ss nccvndevecer 10 
Architect and General vas aga illiam Farmer, 
pe ws fo OO eae 
Brass Cocks, Plumbers’ Mate rials, etc., 
lin Manufacturing Co., 56 John’ at., 
Cements—8. L. Merchant & Company, 76 South st., N. Y.. 
Contractors for Gas Works, Etc.—Murray & Baker, Fort 
PO, Ts a detec es 8 ehssb04 vu edaca dare beth och Xess 
Fodeil’s System of , Bechesping—A. M. Callender & Co., ra 
RY Ws i aie n.c'pit poe ness 0dendndil ts mibas 6%4h.000 1 
Gas Engineer—B. E. Chollar, 914 Olive St., St. Louis, Mo. . 
ae Company of America, 63 and 64 Drexel Building, 
PT Ra sh 054550.59 Sbeedebsbcénnees dedabcusass stecs ces 2 
| Kidd’s Gas Consumers Guide—A. M. Caliender & Co., 42 
Pine Street, N. Y 











Gentlemen of the profession :—As your consumers demand Massachusetts Institute of Technology—Samuel Kneeland 


170.47 6 | | a better light, and as that demand has been in many cases | 


sou6ht in vain to be met by using different abortive imita- 


tions of my various processes, would it not be well to make | school of Mines, Columbia College 


success sure by trying the plan of theginventor. 
You can enrich your Coal Gas to any 


Address as above, 


desired standard, by | 
| using my process, in the simplest manner, and much cheaper | 
| than by any other method, 


I sas ons cabh sn bitede ns asnd beteiihh on nd neue tidied 
| Nestonal Coal Gas Company—H. P, Allen, 4 Warren street 
New York 


| Screening Shovels—Herring & 
eT iis wAgab dno te ennn eu ensen betel Dake hee i, . 

| Scientific and Practical Chemist and Geologist—Profetsor — 
Henry Wurtz, 12 Hudson Terrace, N. J 


yd, 740 Greenwich ‘st., 


| Screening Shovels—G. W. Dean, 1368 Broadway, N. Y.....1¢ 
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“FCHAPMAN VALVE MANUFACTURING CO. 


MANUFACTURERS OF 


Office and Sales Room 75 and 77 Kilby Street, Boston. 











Z These Valves have been in use for several years, and are pronounced by all who 
BQ have used them to be 


The Best Gas Valves Ever Made. 


~ 
~~ 
~ 
~ 
~ 
~ 
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y They afford a direct passage the full size of the pipe. The seats are made of an 
y gm alloy similar to Bassirr metal, specially prepared for the purpose, and superior to all 
\\keaa,: «ther metals used for the seats of Gas Valves. It does not corrode under any circumstan- 


= e-e 
oa ces to which it is exposed. 


There is no LIABILITY OF COHESION between the Gate and Seat, and the Valves can 
be relied upon to sHuT TIGHT and OPEN EASILY at all times—an important desideratum when 
used for street mains, in cases of fire. 





8 
4 We refer to the following named Gas-Light Companies among the many that have © 
4] used these Valves : = 
BOSTON GAS-LIGHT COMPANY, BOSTON, MASS. | SOUTH BOSTON GAS-LIGHT COMPANY, BOSTON, MASS. 
‘ 5 CAMBRIDGE GAS-LIGHT COMPANY, CAMBRIDGE, MASS. \ CHARLESTOWN GAS-LIGHT CO., CHARLESTOWN, MASS. 
NEWTON & WATERTOWN GAS-LIGHT CO., WATERTOWN, Mj 88. LYNN GAS-LIGHT COMPANY, LYNN, MASS. 
LAWRENCE GAS-LIGHT COMPANY, LAWRENCE, MASS. FITCHBURG GAS-LIGHT COMPANY, FITCHBURG, MASS. 
PEOPLES GAS-LIGHT COMPANY, BROOKLYN, N. Y. CITIZENS GAS-LIGHT COMPANY, NEWARK, N. J. 
CITIZENS GAS-LIGHT COMPANY, BROOKLYN, N. Y. WILLIAMSBURGH GAS-LIGHT CO., WIRLIAMSBURGH, N. Y. 
, ‘ ry 
. : GAS AND WATER VALVES |} INCH ‘LO 36 INCHES DIAMETER. STEAM VALVES + INCH TO 12 INCHES DIAMETER. 
: 357-tf 


; ; a ee ED leat —— . 
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| PATENT IMPROVED GAS EXHAUSTER. 








P. H. & F. M. ROOTS, PATENTEES AND MANUFACTURERS, CONNERSVILLE, IND. 
S. S. TOWNSEND, GENERAL AGENT, 31 LIBERTY STREET, NEW YORK. 


The following are some of the advantages we claim for this Exhauster over all others : 

First.—It is simpler in its mechanical construction than any other Exhauster in use. 

SrconD.—The internal parts consist of only two revolvers, each cast entire in one piece, without a single screw, bolt, nut, washer, key 
or other part to get loose on the inside and stop or break the machine. The internal operating parts, therefore, can not get out ordet 
and hence require no care or attention. 

Tuirp.—-Every part of the machine requiring care or attention, as the journals, gearing, etc., is external, easily observed and ettendea 
to. All changes, adjustments, and repairs are made from the outside. The journal bearings, if necessary, can be renewed in a few 
minutes. 

Fourtn.—The internal operating parts are practically gas-tight, but are not in actual contact, hence there is no internal friction or 
wear. The machine is therefore operated with less power than any other. 

Firra.—They are built in the most complete and substantial manner, with steel shafts and improved journal bearings, and their 
durability is almost without limit. 

We build them of any required capacity, large or small, adapted to any kind of works or placv. 
Send for Illustrated Catalogue, giving all particulars as to capacity, speed, power required, dimensions, and price of cach sizg 


tax! references to parties using them. P. H. & F, M. BOOTS, 
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GAS COALS. _ 


TH E 


PENN GAS COAL COMPANY 


OFFER THEIR 


COAL, CAREFULLY SCREENED, 


AND PREPARED FOR 


TAS PURPOSES 
GAS PURE SES. 
~——00 
Their Property is located in the Youghiogheny Coal Basin, near Irwin’s and Penn Station, 
mm the Pennsylvania Railroad, and on the Youghiogheny River. 


OFFICES 
No. 11 Merchants Exchange, Phil’a. 90 Wall Street, New York. 


PLACES OF SHIPMENT. 
Pennsylvania Railroad, Pier No. 2 (Lower Side). 
Greenwich Wharves, Delaware River. 
Pier No. 1 (Lower Side), South Amboy, N. do 





= 








366-ly 

CANNELTON COAL CO 
Pet ads Aho det eel I AM Ds She oll a ww ® 

OF WEST VIRGINIA. 


Offer for sale the following Coals, from their Colliery at CANNELTON. Kanawha County, West Vir- 


ginia, delivered at RICHMOND, Va. : 
CANNEL, 





CANNELTON 


cknowledged to be the most valuable ENRICHER produced in this country, a gross ton yielding 10,000 
ubic feet of GAS of 64°54 CANDLE POWER; COKE 82 bushels, of good quality. 


CANNELTON CAKING COAL. 


Per cent. of Ash in Sulphur in Sprecrr. Gravity. 
VoLATILE : 
Matrer. a . ‘ r 
CoE. Coat. Coxe. COKE. OortL. VOLATILE COAL. Gas. 
MarTrer. 
35.1 64.9 2 6 .82 1.48 .66 1,289 .476 
MAXIMUM YIELD, 5.06 cubic feet of Gas per pound of Coal—A yield of 4°78 cubic feet per lb.. 


—gave 16 14-100 Candle-Power. 
COKE, of very fine quality—1453 pounds produced from one ton of coal 
J. TATNALL LEA, Treasurer, P. O. Box 1747 Philadelphia. 
(PERKINS & JOB, 27 South Street,N. Y. ; 
91 State Street, Boston. 


CH. Ww. BENEDICT & SON, New Haven. 

SCOTCH CANNEL COALS. 
HE SUBSCRIBER IS PREPARED TO CONTRACT FOR 
the supply of all the principal SCOTCH CANNEL 


COALS. Prices and Analyses of the various Coals will be 
forwarded on application. 


JAMES MCKELVIE, 
CANNEL COAL MERCHANT, 
HAYMARKET, EDINBURGH. 


ESTABLISHED 1840. 


SALES AGENTS - 


THE NEWBURGH 


Orrel Coal Company, 


Mines at Newburg, Preston County, W. Va. 

Company’s Office, No. 52 8. Gay Street, Baltimore, Md. 

C. OLIVER O'DONNELL, Pres’t. CHAS. MACKALL, Sec’y. 

Cuas, W. Hays, Agent in New York, Room 7, Trinity Build- 
| ng, 111 Broadway. 

SINCLAIR & AGNEW, Agents, Alexandria, Va. 

This Company offer their very superior Gas Coal at lowest 
ma: ket prices. 

It yields 10,996 cubic feet of gas to the ton of 2,240 lbs. of 
good illuminating power, and of remarkable purity; one 
bushel of lime purifying 6,792 cubic feet, with a large amount 
of coke of good quality. 

lt has been for many years very extensivgly used by various 
Gas Companies in the United States, and we beg to refer to 
the Manhattan, Metropolitan, and New York Gas Light Com- 
panies of New York: the Brooklyn and CTtizen’s Gas Light 
Companies of Brooklyn, N, Y '; the Baltimore Gas Light Com- 
pany of Baltimore, Md., and the Providence Gas Light Com- 
pany, Providence, R. I. 

The best dry coals shipped, and the promptest attention 
given to orders. / _2%4-ly ; 


OFFER THEIR SUPERIOR 


GASFITTERS. 
ae save hundreds. 
Hand Book of Reference in making up Estimates. You 


MPORTANT TO PLUMBERS AND) 
A CHRISTMAS PRESENT that | 
will pay youto make. Expend one dollarand | 
PLUMBERS and GAS FITTERS GUIDE. 
A book of Instruction with valuable Tables and Receipts ; a 
should place it in the hands of all your employees. 
Paper covers 75 cents; bound in cloth for Library $1.00 


by mail, free. DESPARD COAL 
J. D. GALLOWAY 
396-2 No. 345 North 10th 8t., Phil’a, Pa. To Gas Light Companies throughout the country. 


| Agents, PARMELEE BROTHERS, No. 32 Pine street, N. Y. 
BANGS & HORTON, No. 31 Duane street, Boston. 
Mines in Harrison County, West Virginia. 

Wharvez Locust Point, } Baltimore 


- GEORGE H. MORRISON, 
Impor ti ng Ta I y| or | Pept mo erg we name: Man- 


| hattan Gas Light Company, New York; Metropolitan Gas 
| Light Company, New York ; Jersey City Gas Light Company, 


No. 23 East Fifteenth Street, N.J.3 Washington Gas Light Company ; Portland Gas Light 
Company, Maine. 
(Bet, 5th Av’e and Union Square.) 397-ly } — Rebsrence to them is requested} 204-ly 
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| NEW YORK AND CLEVELAND 


GAS COAL COM’Y 
Of Pittsburgh, Pa. 


MINERS AND SHIPPERS OF 


YOUGHIOGHENY GAS COAL. 


This Company is prepared to furnish any amount of their 
| justly celebrated, and acknowledged superior GAS COAL, to 
any point reached by railroad or navigation. on most favor 
able terms, 


General Office—384 Penn Avenue, 
PITTSBURGH, PA. 
Branch Office—C. & P. RR. Coal Pier, 
CLEVELAND, OHIO. 
WILLIAM A. McINTOSH, President. 
A. CARNEGIE, Vice-President. 
W. P. DE ARMIT, Treasurer, 
THOMAS AXWORTHY. Agent 
at Cleveland, Ohio. 


W. HU. WATERBURY & CO., General Sales Agents, 
835i-ly 137 Broadway, New York. 


PEYTONA 


From West Virginia. 


Yields over 13,000 teet of Gas perton. At ten 
thousand feet (standard yield) the illuminating power 
s over 43 candles. Purifies 4,510 feet to the bushel 


of lime. 








S. E, LOW, Secretary, 
Office, 58 Broadway. 


OFFICE OF THE 


NATIONAL COAL GAS COMPANY, 


No. 4 Warren Street, New York. 


H. P.. ALLEN, President. 
I. B. BRICE, Vice-President. 
A. H. ALLEN, Secretary. 
W™. J. VALENTINE, Treasurer. 
GEORGE W. HARRIS. Engineer. 


This Company is the owner of the GWYNNE-HARRIS, o 
AMERICAN HYDROCARBON process, for making Gas for 
Lighttng or Heating purposes, by the perfect decomposition 
of superheated steam, under what is known as the 


GWYNNE AND HARRIS PATENTS. 

This process has been fully tested nearly 50,000,000 cubic 
feet of Gas having been made under it, and fully demonstrat- 
ing the fact that it is the greatest mprovement ever made 
in the manufacture of Gas, either for Lighting or Heating 
purposes. With halfaton of Anthracite Coal 150,000 cubic 
' feet of Gas per day is made from three benches, and the labor 
is sosmall that one man can attend three or four benches. 

The process can be put into either Coal or Oil Gas Works 
(or where both Coal and Oil are used) at small°cost, without 
any interruption to the working of other benches. The Citi- 
zens Gas-Light A ay of Brooklyn, after using it for more 
than seven months, have fonnd it not only far better, but ac- 
tually cheaper than atmospheric air in making Gas, with the 
use of “petroleum and its pruducts.” 

Further information, and terms of sale of rights will be 

ven, upon application to the Company 848-ly 


Portland Cement, 
Roman Cement, 
Keene’s White Cement, 


NumBeErs 1 anv 2. 





From best London Manufacturers. 
FOR SALE BY 


 §. L. MERCHANT & CO., 


76 South Street, New York, 


Corner Maiden Lane. 344-ly 
se Remit 10 cents postage for “ Practical Treatise on 


3. B, CHOLLAR, 
GAS ENGINEER, 


914 OLIVE STREET, ST. LOUIS, MO. 
805- 
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WROUGHT TRON 


ENAMELED GAS AND WATER PIPE, 


MANUFACTURED SOLELY BY THE 


NATIONAL TUBE WORKS COMPANY. 


ALSO MANUFACTURERS OF 
Lap-welded Steam and Cas Pipe, 
Tubing and Casing for Artesian, Oil and Salt 


Wells wits patent PROTECTING COUPLING), 
Lap-welded Iron Boiler Tubes, 


Mack’s Patent Injector, Etc. 
WORKS AT BOSTON, MASS., ,,, M°KEESPORT, PENN. 


00——___————- 


OFFICES AND WAREHOUSES. 


New York, No. 78 William Street. | Chicago, Nos. 112, 114 & 116 Lake Street, 
Buffalo, No. 216 Main Stree ns | Nos. 119, (121 & 123 Pearl St. 


THE WAVERLY COAL AND COKE oO. 


Offer for Sale the 


YOUGHIOGHENY COAL 


DOUBLE SCREENED, 


from their Colliery at Smith’s Mills, on the Youghiogheny River, thirty-seven and a half miles southerly 
of Pittsburgh. This Coal has the preference in Pittsburgh over all other YOUGHIOGHENY COAL for 
GAS PURPOSES. 











The facilities of the WAVERLY COMPANY are unsurpassed by those of any other Company on the 
Youghiogheny. 


Full particulars can be had by addressing 


PERKINS & JOB, Agents, 


27 South Street, New York. 
91 State Riccrsteate. Boston. 


————————— —— 


THE WESTMORELAND COAL CO. 


CHARTERED 1854. 


MINES situated on the Pennsylvania and the Connellsville Railroads in Westmoree 
land County, Pa, 











———— 


POINTS OF SHIPMENTS: 


PENNSYLVANIA RAILROAD, Pier No. 2 (upper side), Greenwich, Delaware River, 
Pier No. 1 (upper side), South Amboy, New Jersey. 
Sinee the commencement of operations by this Company its well krown 


BITUMINOUS COAL 


has been largely used by the GAS COMPANIES, RAILROADS, and IRON and STEEL 
WORKS in the New England and Middle States, and its character is established as having no 
superior for freedom from sulphur and other impurities. 


Principal Offiee, No. 230 South Third Street, Philadelphia. 


a 
EDWARD C. BIDDLE, President. 
EDMUND H. McCULLOUGH, Sec. FRANCIS H. JACKSON, Vice Pres’t 


Patent Sleeve or Protecting Couplings 








J. H. GAUTIER & ,CO., 


CORNER OF 


GREENE AND ESSEX STREETS, 
JERSEY CITY, N. J. 


MANUFACTURERS OF 


Clay Gas Retorts, 
Gas House Tiles, 


Fire Bricks, Etc. Etc. 


Ground Clay, Fire Brick and 


Fire Sand in Barrels, 
ALWAYS ON HAND. 


J. H. GAUTIER. 
Se3-ly C, E, GREGOR g. 
MITCHELL, VANCE & CO., 


Manufacturers of 


CHANDELIERS! 


And Every Description of 
GAS FIXTURES, 
Also Manufacturers of 
Fine Gilt Bronze and Marble Clocks, warranted best Time- 
keepers, Mantle Ornaments, &c. 
Salesroom, 597 BROADWAY, 


Rear Entrance 140 Mercer Street,) 
NEW YORK. 


Svecial designs furnished for Gas Fixtures for Churches 
ublic Sale Lodges. &c. 


RILEY A. BRICK & CO., 


MANUFACTURERS OF 





CAST IRON PIPES, 
FOR WATER AND GAS, 


AS WORKS AND MACHINERY CASTINGS 
OF EVERY DESCRIPTION, 


Ne t12 Leonard Street, New York. 
KILEy A. BRICK. W. W.CAMPBELI, 








FOR SALE, Gas Engineers, 
2 Oo re T | AND PARTIES ENGAGED IN THE BUILDING OF 
rons | GAS WORKS. 
CAN Ni E L CH i be Ss who desire information regarding PETROLEUM GAS, either 
° or use pure, or for enriching, are requested to address, sta 
Address H, E. HOY, ng particulars. 


J. D. PATTON, 
Treverton, Northumberland Ce’ Ya. 


34 New Street, N. Y. 363-un! 
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Gis as 
‘PHILADELP “ 












(SUCCESSOR TO JOHN NEUKUMET), 





NEW vo? K 


FIRE BRICK AND CLA 


S@ Established in 1845. gag 


B. KREISCHER & SON, 


OFFICE, 


GAS RETORTS, TILES & FIRE BRICK 
Of all shapes and sizes, 


FIRE MORTAR, CLAY AND SAND. 








shortest notice. 
B. KREISCHER & SON 


_§. DECATUR SMITH, 


| —(—e Mes | — De 6 ~ 
| Bg on E : > > : i 















—_- 


CAST IRON GAS WATER PIPE, 


Foundry, Cor. of York and Moyer Streets, 
PHILADELPHIA. 


SS Several Thousand 2, 3, 4,6 and 8 Inch 
OooD & CQO... Cast Iron Gas and Water Pipes on 
PHILADELPHIA a hand, for immediate delivery. 

MANUFACTURERS OF | g@-FITTINGS FOR GAS AND WATER MAINS.-@a 





CAST IRON PIPE maxuarran 


FOR GAS AND ,WATER FIRE BRICK & ENAMELLED CLAY 
Lamp Posts. Valves, Etc. RETORT WORKS. 


Mathew’s Pat. Anti-Freezing Hydrants, Det Wanem, 
(Successor to MAURER & WEBER.) 


400 Chestnut Str eet. PROPRIETOR. 


JAMES MARSHALL & co ” Office and Works, 15th Street, Avénue Cc. 


Manufactures of 


Franklin Foundry and FIRE BRICK AND TILES, 
Pipe Works, Of all shapes and sizes. 


MANUFACTURERS OF FIRE MORTAR, CLAY AND SAND. 


CHAS. H. MEYER & CO., 
227 Chestnut Street, Philadelphia, Pa., 





wv orks, ISth, 19th, 20th and Railroad Street. IMPORTERS OF 
Office, No. 23 Nineteenth Street. 
Pittsburgh, Pa. LAVA TIPS AND SCOTCH TIPS. 
6.—Pipe from 3-inchn and upwards cast in 12 ft. lengths. ALL URDERS DELIVERED FREE TO N~W YORE, 
&@™ S.nd for Circular and Price List. | 859-1y 








& — sie . - 


PHILIP NEUKUMET, 


Retort Works. 


(Branch works at Kreischerville, Staten Island. 


S Goerck Street, cor. Delancy, N.Y 


Articles of every description made to order at the 


GAS, WATE R, AN D 0 L a | u E 5, a senee of every description made to order at . | 


-KENSWIGTON [FIRE BRIGK2CLAY.. GN 






“RETORT WORKS: 


iL < So eee = & 
y) Pe 
“mle Cay Retort Works, St. 0 


Manufacturer of Fire Bricks, Tiles, Gas and Sugar House Retorts. 


B@ Plans of Settings for Benches of Threes, Fives, and Sixes furnished, free of charge, upon application. 





SONS, 


MANUFACTURERS OF 


Cast Iron Gas and 
Water Pipe. 


Works—Burlington, N. J. 





Having withdrawn from the firm of R. D. Woop & Co., the 
practical management of which we have had since theorgan- 
ization of that firm until June 1871, we have now completed 
our Works for the manufacture of CAST IRON PIPE and 
Castings generally. 

Having immediate rail and water communication with New 
York and Philadelphia, as well as the coal and iron regions 
we have every advantage of situation. 

Our experience in the manufacture of Pipe for a great many 
years, has enabled us in rebuilding to practically apply Ma- 
chinery and Fixtures of the very best character, to insure 
| good work. 

We are now prepared to contract for this class of Castings 
| under the most favorable terms. 


Office and Works Burlington, N. J. 


T. DEAN, Pres’t. t jH. N. Smirn, Treas. 
S. F. DEWEY, V. Pres.f OFFICE OF (CnHas. F. DEAN, Sec. 


THE GAS-LIGHT CO. OF AMERICA 


Nos. 63 and 64 Drexel Building, 
| P.O. Box, 5131. NEW YORK. 


| THE GAS-LIGHT COMPANY OF AMERICA, owners of 
| the Patent Processes for making ILLUMINATING GAS from 
PETROLEUM and its products, known as the 


Gale and Rand 


‘Wren and Barker Patents, 


are prepared te treat with Gas Companies and Manufactur- 
ers Of Gas for the use of said processes. 

An examination of the merits of these inventions as dem- 
| onstrated by practical experience in a large number of Gas 
| Works employing them, will not fail to convince the intelli- 
| ligent Gas Manufacturer of the great advantages derived 
| from their use. 

Gas of unexceptional quaXty, of high illuminating power is 
made at Many of these works by these processes, at a cost of 
| from 40 per cent. to 60 per cent. less than an ordinary qualito 

of illuminating gas can be made by any other methods in use. 

Gas Companies generally may easily, and at small outlay for 
| Making the necessary changes in manufacturing apparatus, 
| double their net earnings, and supply a much better light 
| their patrons, at greatly reduced prices, 
| The Company respectfully refer to Companies using these 
| processes in this city, Reading, Penn., Chicago and else- 

where, and especially to the Mutual Gas-Light Company of 
Detroit. Mick., whose works more nearly conform in all de~ 
tails of construction to the original plans of the inventors, 
than those of other Companies. 

For Correspondence, etc., address to office as above. 


CHARLES F, DEAN, Secretary 


s 
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SMITH & SAYRE MANUFACTURING COMPANY. T. F. ROWLAND, 


The Mackenzie Patent Gas Exhauster 


‘Continental Works, 
'GREENPOINT, BROOKLYN, N. Y. 





GAS-HOLDERS 


OF ANY MAGNITUDE, 


Condensers, Scrubbers, Purifiers. Retorts, Hydraulic Mains 
and all other articles connected with the Manufacture and 
Distribution of Gas, furnished with despatch. Plans 
and Specifications pgepared, and Proposals giveu 


And Patent Compensator. ENGINEER, ANDZMANUFACTURERS OF 
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CLOUCESTER IRON WORKS. 
CLOUCESTER N.J. - 








Cast lron Heating and Steam Pipe. Stop Valves. water or Gas, 


for the necessary Plans for Lighting Cities, 
Towns, Mansions, and Manufactories, 


JESSE W STARR & SON, 


Camden Iron Works 


Camden, New Jersey, 

Office in Philadelphia No. 435 Chestnut St1,, 
where a member of the Firm can be seen 
between 12 m. and 2 p. m. daily. 
MANUFACTURERS OF 
ALL KINDS OF CASTINGS AND APPARATUS FOR GAS 
WORKS, 


MACKENZIE PATENT BLOWER, PAYENT CUPOLA AND SMELTING FURNACE. 
JAMES M. SAYRE, Treasurer. 


The Blower is a Force Blast machine, durably bailt, amd can be driven with one-third the power required to‘drive tne ordimary fan 


The Cupolas are manufactured in sizes to melt from 1 to 20 tons per hour, will save one quarter of the time required by the old style Cupola 


They are made to pass from 4,000 to 150,000 cubyjc feet of gas per hour; will increase the production and illuminaung power of the gas, 
We are also sole proprietors and manufacturers of th 


end add very much to the durability of the retorts, either clay or iron. 
Compact, durable, cleanly, not liable to get out of order, self-acting, quiet, and certain in its operation. 


E 
$|Wrought Iron Roof Frames, 
= 
2 g For Retort and other houses Retorts and all castings re- 
g F | quired for setting them in the latest and most improved 
S J | model. WASHERS, CONDENSERS, SCRUBBERS and EXHAUSTERS 
z - | forrelieving the Retorts trom pressure. PURIFIERS, varying 
; rH from 2,000 to 2,000,000 cubic feet daily purifying capacity. 
= i . e 
= “|Wrought Iron Lime Sieves 
2 A for Purifiers. Ste‘ion Meters of all sizes. 
3 2} 
ke | 
= GAS HOLDERS, 
8 6 TELESCOPIC AND SINGLE, 
g With cast iron guide and suspension frames. GAS GOV- 





ERNORS or REGULATORS, STREET MAINS, from 1t 0 
48 INCHES DIAMETER, for WATER or GAS. Street Main con- 


nections, Such aS BRANCHES, BENDS, Drips, SLEEVES, etc. 
Gloucester Iron -W orks, STOP VALVES, from 3 to 30 inches, for both Water and 


Gas. 
OFFICE—N@. 5 NORTH SEVENTH STREET, Wrought iron Work 
PHILADELPHIA. po . 
Ss Shee york re > f ) 
DAVID S. BROWN, Pres't. JAMES P. MICHELLON Stc’y. e.. — and Sheet Iron work required in ee shes 
BENJAMIN CHEW, Treas. WILLIAM SEXTON, Sup’t. JESSE W. STARR. JESSE W. STARR, JR. 
a — ——— = 








CAST IRON GAS AND WATER PIPE.) 770" 1805. 


Fire Hydrants, DEILY . FOWLER, 
39 LAUREL STREET, PHILADELPHIA, PaA., 
GAS HOLDERS 








ya 





Manufacturers of a superior quality of 


EVENS & HOWARD, 


Builders of Gas Works. 


MANUFACTURERS OF 


TYRCONNELL Gas com, | CAS HOLDERS, 


Fire-Brick Clay Gas | #282 IN TAYLOR COUNTY, WEST VA. Single and Telescopic. 
UB, 


Retorts, 


Company’s Office, 52 8S. Gay St., Baltimore.| WROUGHT IRON ROOF FRAMES, 
CHARLES MACKALL, Secretary. | COAL WAGONS, 
CHARLES W. HAYS, Agent, Room 7, 111 B’way, N. Y. COKE BARR( WS, 
SHIPPING Pornt—Baltimore, Md. 


Gas Tile, Drain Pipe, Fine AND ALE 
Ground Fire Clay. &c. | ‘This coal yields 10,000 cubic feet of Gas, with an illuminat- Wrought Iron Work 














| ng power of over 16 candles, Forty bushels very superio 





916 Market Street, St. Louis, Mo, | oke. with little Ash, and scareely any clinker. W-ly | CONNECTED WITH GAS WORKS. 


Particula attention paid to Extensions and = epa 
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CINCINNATI! GAS*WORKS. EREC1ED 1871-72-73.—_WM FARMER, Ence.. LACLEDE GAS WORKS, ERECTED .872.~WM. FARMER, ENG 


WILLIAM FARMER. 


ARCHITECT AND GENERAL GAS ENGINEER. 


111 BROADWAY, TRINITY BUILDING, Room 95, New York. 





a. 


WILLIAM FARMER may be consulted upon a!l matters connected with the construction of GAS WORKS, or any other description ef beildings. Will 
furnish General and Detail Drawings, Specifications and Estimates for Gas Works of any capacity 


PATENTEE OF THE FOLLOWING INVENTIONS: 
Exhausters for Gas and Foul Lime Ventilation, 
Dumping Barrows for Coal, Coke and Lime, 
Hydraulic Mains for Retort Benches, 
Blowers for Forges, Foundries, &c. 
Pumps for Water, &c., &c. 


a 
REFERENCES: 
Professor SILL™an, New Haven, Conn. 1 | Prof. HENRY Wurtz, 12 Hudson Terrace, Hoboken, New Jersey. 
GEN. Cas. Roome, President Manhattan Gas-Light Company, N. Y. GEN. A. HICKENLOoPER, Vice-President Cincinnati Gas-Light Co., ¢ «ncinnati, Ohio 


A. W. BENSON, President Brooklyn Gas-Light Company, Brooklyn, N. Y. ; FREDERICK CROMWELL, Vice-President Laclede Gas-Light Company. St. Louis Mo 
W. W. SCARBOROUGH, President Cincipnati Gas-Light Company, Cincinnati, Ohio. | C. VANDERVooRT SuiTH, Engineer Manhattan Gas-Light Company, N. Y. 
S. L. HusTep, President Laclede Gas-Light Company, St. Louis, Mo. JAMES R, SMEDBERG, Consulting Engineer, San Francisco Gas-Lieht Co,, Ca? 


| THE MANHATTAN SOMETHING NEW. 


LIME HURDLES THE HUMPHREYS VALVE. 


CHEESMAN’S after a practical trial have been adopted by over thirty Gas- FOR USE AT CONSUMER’S METERS, 


To Gas Companies. 


Light Companies the last season, some of them the largest in 
CONICALLY AND DIAMOND SLOTTED the cguntry, —— 


They are LIGHT, STRONG and DURABLE, made wit) "= 


SOLID WwooD TRAYS. Ash frame and rownd flexible Rattans. 


PATENTED OoToBER 21, 1862 anp June 10, 1873 








rhe above Trays are made from half inch to one anda 


quarter inch thick with a strong centre piece, bars bevelled 


‘ Shipped to all parts of the country. 
m top. Aiso the Diamond Bar Tray cru be used either Address 


side up; smoothest and most durable Trays in use. They THE MANHATTAN | 
| 


are now used by more than three hundred Gas Companie 


in the United States and other places, ie mm a Yl tee . 7. ow ii 
omromos, |LIME HURDLE co. 


151 and 153 Avenue C, New York. 








| Be aia ‘ 3 a P This valve is made of malleable iron, and is speciali 


———— er HAVERHILL, MASS. 
J. L. BLAISDELL, President. 
GEO. W. DRESSER, : 
TAWwTE TTT AMTION en adapted to encounter the heat of burning buildings, in which 
\ ANSED~é stEUat nom AS FOREMAN OR S8U-| the ordinary meter cock (made of brass) will crumble or 
PERINTENDENT in Gas Works, or Meter Inspector, be- 


GRORGE W. Day, Treasurer. 389 
IVLL KE | melt. It is opened or shut with ease, by sliding the stem up 
C NGINEER. ing practical in all branches of the business, a wellas Me- 4 dash oon ! 


ter maker. The last few years have been Superintendent or down, the latter being held where desired by the friction 
e e 8 y een & ende 
P . of the packing. Itis perfectly tight, aud is not so liable to 
f j : hat 8. | 
TRINITY BUILDING, and Secretary of a city of six thousand inha — ‘ get out of order as the meter cock : its cost being about the 
Address B. R. PEKKINS | same. 
389-2 Ind. Columvus Send for price list to WILLIAM HUMPHREYS, Waterford, 


ROOM 93. 111 BROADWAY NY. 
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ADDRESS 
OR 


CAS PURIFICATION. | 
St. John and Cartwright’s 
NEW IRON COMPOSITION 


Has purified, per bushel, on a single test, 10,000 feet of West- 
moreland Gas. With revivification lasts indefinitely. Sur- 
passes in POWER and ECONOMY all known materials, Saves 
largely in FIRST COST, SPACE, LABOR, SUPERINTEND- 
ENCE, and all current expenses. Will purify easily sulphu- 
rous gas, wholly unmanageable by lime. Takes out all the am- 
monia. Now operating in the following Gas Works: iMarem’ 
New York (21st street); Port Morris; Hunter’s Point; 
New York Worcester, Lynn and Cambridge, Mass, ; 
ton, Maine; St, Albans, Vt.; Pawtucket, R. I.; Meriden, Ct., | 
and being introduced in many other places, 

Cost 70 cents per bushel. One bushel for each square foot 
of Purifier sufficient. Rights to use for life of Patents, for 
daily makes of gas in thousands; under 25,000 $200; under | 
50,000, $400 ; under 100,000, $500 $250 additional for each addi- | 
tional 50,000 per day. 


y 
For further information and instructions, apply to 
ST. JOHN & CARTWRIGHT, 
2ist Street and Avenue A, New York Gas Works. 
t®” I:nmediate arrangements are urged, as the demand for | 
the yoranees composition is increasing so rapidly that delays | 
b Supply may Occur. 


REMOV AL. 


BUTLER’S PATENT 
Coke and Coal 


SCREENING SHOVELS 


MADE FROM BEST MAL- 
LEABLE IRON AND STEEL. 


FURNISHED WITH LONG OR D 
HANDLES 
Perfect in their operation. is very 
strong, and from their great durability 
vastly more economical than any sub- 
stitute. Refer to all the principal gas 
Companies in the country, who ac- 
knowledge them as the ‘‘ ne plus ultra 
of coke Screening Shovels. 
ers addressed only to 
HERRING & FLOYD, 
Sole Agents. 
740 Greenwich St., Ne We 
t# I still retain the original SABBA 
TON LETTERS PATENT, and have granted 
no rights or privileges to any othe) 
parties. 


& 
s 


GEO, STACEY. HENRY RANSHAW WM. STACEY, 





GEO. STACEY & CQ., | 


MANUFACTURERS OF SINGLE AND TELESCOPIO i 


GAS-HOLDERS. . 
Axo 11, n1NDe oF | NATIONAL FOUNDRY 


Cast and Wrought Iron Work AND PIPE WORKS. 
Used in the Erection of Gas and Coal Oi] Works. | OFFICE AND ;WORKS—CARROLL, PIKE, SMALLMAN 
‘AND WILKINS STREETS, 
PITTSBURGH, PA 


REFERENCE. } w MM = Ss nu I ~ Ei ° 


Cincinnati Gas-Light Co, | Bacon Rouge, ay, Co, | Manufacturer of all kinds of GAS and WATER PIPE 
anomie, |sientekes BRANCHES, CONNECTIONS, T's, ELBOWS, an 
Covington, Ky., Gas Co. | Peoria, Iil., Gas Co. | all a wasek qaune "7 AND 


qpringfeld, 0, Gas Co. | uincy, Ill., Gas Co. 

erre Haute, Ind., Gas Co, Champaign, Ills., Gas Co, 

Madison Ind., Gas Co. | Carlinville, Til., Gas Co. | We offer special inducements to parties wishing to pur- 
; chase, My Pipe is Smooth, regular in weiglits, and cast ver- 
' cally. 


Kansas City, Mo., Gas Co. | Bowling Green, Ky., Gas Co; 
Topeka, Kansas, Gas Co. | Hamilton, Ohio, Gas Co. 

N. B.—Pipe from 3 iach and upwards, cast in 12-ft. lengths. 
S@"SEND FOR S'RCULAR A ' ICE LIST. gg 








Foundry on MILL STREET ; Nos. 33, 35, 37 and 39, | 
Office and Wrought Iron Workson RAMSAY STREET Cin | 
cinnati, Ohio, 


Burlington, Iowa, Gas Co, Vicksburg, Miss., Gas Co. 
Nashville, Tenn., Gas Co. Denver City, Cal.,GasCo. | 
k. T. Coverdale, Eng’r Cincinnati, and others. 


| 





{ 


| 
| 








Sole Agency for the United States. 


T H E 


Pelouze & Audouin Condenser. 


PATENT MAY 26, 1874. 


SMEDBERG’S COMBINED BYE-PASS, REVERSED 
FLOW, and DIFFERENTIAL GAUGE. 


PATENT JULY 21, 1874. 


This apparatus is based upon the recent discovery by Messrs. PeLouze & AUDOUIN 
of the principle of Condensation by impact, or percussion. 

All gas-makers are aware how difficult it is to separate all the Coal Tar and Water 
from Crude Coal Gas by mere cooling ; and how frequently these liquids are swept on 
to the purifiers, even where scrubbers or washers of large size and considerable cost are 


The Petouzre & Aupourin ConDENSER completely arrests these by-products, increas- 
ing the quantity of Coal Tar available for fuel or sale, reducing the tendency of the pu- 
rifying material to cake on the trays, and yielding a gas-liquor of remarkable strength. 

Hence, all the processes of purification are facilitated, while its simultaneous arrest of 
| heavy percentages of Naphthaline reduces the risk of stoppages to a minimum. 

The subordinate patent of July 21, 1874, combines a Bypass with the Condenser; 
and thus saves to the purchaser the cost and slow action of three valves, together with 
the space ocenpied by these valves and the necexsary connections. 

The Differential Gauge is so constructed that there is no oscillation of its water- 
columns ; while it indicates inlet pressure, outer pressure, or back-pressure, at the will 


, 


Ir 18 POSITIVELY GUARANTEED THAT EVERY CONDENSER SHALL BE OF PERFECT ME- 
CHANICAL GONSTRUCTION, AND SHALL DISCHARGE ITS FUNCTIONS SATISFACTORILY. 

The Condensers are now used or ordered by the following American Gas Works: 

San Francisco, Cal. (3); Louisville, Ky. (2) ; 


Oakland, Cal. (1); New Orleans, 


La. (1); Salt Lake City, Utah (2); Philadelphia, Pa. (1); Newark, Ohio (1); Indian- 
The following European Gas Works are also using the Condenser with satisfactory 
St. Mandé; Ternes; Armint‘tres; Reims; Bome; Litge; Schaffhouse ; Ivry; 


Douai ; 
saitles; Orleans ; Courritres: Geneva; Vevey; Batavia; Frankfort-on-the-Main, and 


Florence; Berne; Loclé; Belleville; Ver- 


The Paris Gas Company, sending out a daily December maximum of about twenty- 
five millions cubie feet, has adopted this Condenser at each of its ten stations 


JAMES R. SMEDBERG, Consulting Engineer, 


San Francisco Gas-Light Company. 


HENRY CARTWRIGHT, C. E., 2107 Green Street, Philadelphia, Pa. 


PROVIDENCE 
Steam & Cas Pipe Co., 


PROVIDENCE, R. L, 
BUILDERS OF 


GAS WORKS 


AND 


GAS-HOLDERS, 


RETORT HOUSE ROOFS, 
PURIFIER COVERS, 

. COKE BARROWS, 

WATER TANKS. 


Particular attention given to 


‘Enlarging and Rebuild- 


ing Gas Works. 


Principal OFrFicE AnD Manuractory Corner Pinz 
AND Eppy Srreets. Provipencr, R. I. 


FREDERICK GRINNELL, President, J.C. HARTSHORN, Treas, 
F. H. MAYNARD Secretary. 


CuicaGco Orrice, 103 Wasuineton Sr., Cu1caco, Ins 
FARRINGTON & BRANCH, Agents. 


KIDD’S 
Gas Consumers’ Cuide 


Enables every Gas Consumer to ascertain at a glance, with- 
out any previous knowledge of the Gas Meter, the quantity 
and money value of the Gas consumed. Also the best method 
of obtaining from Gas the largest amount of its light. 

It will be to the advantage of Gas Companies to supply 
their Consumers with one of these Guides, as a means of pre- 
venting complaints arising from their want of knowledge in 
regard to ther egistration of their meters. For sale by 

A. M. CALLENDER & CU., 
‘42 Pine Street, New York, Room 18, 


A 


20 


1849. 


Iizth and Brown Streets. 
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1873. 


and 49 DEY STREET, NEW YORK CITY. 


Manufacturers of WET AND DRY GAS METERS, STATION METERS, SHOW AND TEST METERS, METER 
PROVERS, PRESSURE REGISTERS AND INDICATORS, BAR AND JET PHOTOMETERS, WET AND DRY CEN- 
TER VALVES, and all Apparatus pertaining to Gas Works in their line. 

Patentee and Sole Manufacturer of the ORIGINAL and ONLY CORRECT GAS EXHAUST GOVERNOR, 


We hereby caution all parties against making, vending, or using any Gas Exuaust Governor that will be an encroachment of our patent. 


a | 


The support and confidence of Gas Companies, so long enjoyed by us, encourage us to pursue the same undeviating course that has contribu- 
ted to establish the character of our house, and with our extended experience and increased facilities, develop the latest improvement that Science 
can apply, in the construction of Gas Meters, etc., and thereby merit a continuance of the favors hitherto so liberally extended to us, always guar- 


anteeing satisfaction 


ANDREW HARRIS. 


NOW READY AND FOR SALE, 
FODELL’S 


System of Bookkeeping 


FOR GAS COMPANIES. 


Price $5, which snould be sent either in Check, P. O. Order, 
or Registered Letter. 

Blank Books, with printed headings and forms on this sys- 
tem, wil! be supplied to Gas Companies, by applying to W. P, 


FODELL, Philadelphia, or 
‘A. M. CALLENDER & &., 
Office GaS-LIGHT JOURNAL, 42 Pine St., N.Y. 


MCNAB & HARLIN MAN’FG CO. 


MANUFACTURERS OF 


BRASS COCKS 


FOR STEAM, WATER AND GAS. 
Plumbers Materials. 


WROUGHT IRON PIPE 


Gas and Steam Fitters’ 
TOOLS. 


56 JOHN STREET, N. Y. 


&?~ Illustrated Catalogue and Price sent on application, 
378-3m 


HERRING & FLOYD, 
Oregon Iron Foundry 


138, 740, 742 and 744 Greenwich St,, N. Y 
MANUFACTURERS OF 
ALE KINDS OF CASTINGS 
AND 
APPARATUS FOR GAS-WORKS,. 





BENCH CASTINGS 
from benches of one to six Retorts each. 
WASHERS: MULTITUBLAR AND 
AIR CONDENSERS : CONDEN- 
SERS; SCRUBBERS, 
(wet and dry), and 
EXHAUSTERS 
for relieving Retorts from pressure. 


BENDS and BRANCHES 


of all sizes and description. 

FLOYD’S PATENT 
MALLEABLE RETORT ,LID. 
SABBATON’S PATENT 
FURNACE DOOR AND FRAME, 
SELLER’S CEMENT 

or stopping leaks in Retorts. 

GAS GOVERNORS, 
nd everything connected with well regulated Gas Works, at 
ow price, and in complete order. 


N.S—STOP VALVES from three to thirty inches— 
t very low prices. 


SILAS C. HERRING. 





JAMES R. FLOYD 





GRAHAM™’S 


Patent Anti-Freezing 
LAMP POST. 


THE BEST, 
CHEAPEST AND 
MOST DURABLE 
POST EVER OF- 
FERED TO THE 

PUBLIC. 


Wooster, OH10 
Jan. 24, 1871. 
J. W. GRAHAM, 

Dear Sir: Yours of 
the 14th inst at hand. 
In reply I would say 
that we have tested the 
six anti-freezing Lamp 
Posts purchased from 
you, and find them to 
be all a8 you represent- 
ed. Whilst nearly a 
dozen of our sixty-five 
Posts were frozen down 
last month and first of 
this not one of yours 
was affected by the 
heavy frost. What can 
you sell them at? 

Yours traly, 
LUCAS FLATTERY 

Sec’y Wooster Gas- 

Light Co. 





Address the Patentee, 
J. W. GRAHAM 
Chillicothe, Ohio. 


LUDLOW. 
Valve Manf’g Co., 
OFFICE AND WORKS 


938 to 954 River Street and 67 to S3 Vail Ave 
TROY, NEW YORK. 


BRASS AND IRON SLIDE VALVES. 


(Double and Single Gate 4 inch to 36 inch—outside and 
inside screws, Indicator etc.) for Gas, Water and Steam— 


HYDRAULIC MAIN DIP REGULATORS. 
A.80 


HYDRANTS. 





FIRE 


REFERENCES FURNISHED. 
SEND FOR CIRCULARS. 








JOHN J. GRIFFIN, 


JOHN P. KENNEDY, 


SUCCESSOR TO 


‘Hoy. Kennedy & Co., 
GAS ENGINEER AND CONTRACTOR 


for the Erection, Alteration and Extension 
of Gas Works. 


PLANS, SPECIFICATIONS AND ESTIMATES. 
Office 98 Liberty Street. P. O. Box 2,348 


AGENT FOR THE 
ATLANTIC DOCK 


lron & Machine Works, 


FERRIS, WOLCOTT AND DYKEMAN STREETS, 
Seuth Brooklyn. 


MANUFACTURERS Of every kind of Gas Machinery, Retorta 
Bench Castings, Wrought Iron Work, Multitubular and Air 
Condensers, Washers, Scrubbers, Purifiers, Exhausters with 
every equipment complete for large or small Works, Gas- 
nolders, Telescopic or Single; Iron Roof Frames with Cor. 
nice Gutters, covered with Corrugated Iron or Slate; Iron 
| Doors and Iron Pivot Blind Windows; Coke Barrows, Fire 
Tools, Retort Lids, Cotter Bars and Screws, Stop Valves, Tar 
Valves for Regulating Dip in Hydraulic Mains, Pressure 
| Governors for Street Mains, and Compensators for Exhaust- 
| ers that are unrivalled for unvarying accuracy Steam En. 
gines, Boilers, Etc., Etc. 

Post Office Box 2,348. Office 98 Liberty st 





Ceeneeensilinentneenin — 


| : thi 
_ SCHOOL OF MINES, 
COLUMBIA COLLEGE, 





EAST 49th STREET, YOR K. 


FACULTY: 


F. A, P. BARMARD, 8.T.D., LL.D., President, 

T. EGLESTON, Jr., E.M., Mineralogy and Metallurgy. 
FRANCIS L. VINTON, E.M., Mining Engineer. 

Cc. F. CHANDLER, Ph. D., Analytical and Applied Chemistry. 
JOHN TORREY, M.D., LL.D., Botany. 

| CHARLES A. JOY, Ph.D., General Chemistry. 

| WILLIAM G. PECK, LL.D., Mechanics. 

JOHN H. VAN AMRINGE, A.M., Mathematics. 

OGDEN N. ROOD, A.M., Physics. 

JOHN 8S. NEWBERRY, M.D., Geology and Palacontology. 


The plan of this School embraces a three years’ course for 
the degree of Engineer of Mines, or Bachelor of Philosophy. 

For admission, candidates for a d must pass an ex- 
amination in arithmetic, algebra, geometry and plain trigo- 
nometry. Persons not candidates for degrees are admitted 
without examination, and may pursue any or all of the sub® 





| jects taught. For further nformation and for catalogue, ap- 
ly to 

| ~~ DR. C F. CHANDLER, 

| @52-1¥ Dean of Facultg. 

a ‘ 


| Prof. Henry Wurtz, 
Chemist and Ceologist. 


Offers his professional services, in the fleld and the labora- 
tory, in the investigation, by the most recent and advanced 
sc.entific methods, of all questions of Water supply of towns 
dwellings, factories, steam-boilers, etc. Chemical Analyses 
of River; Lake, Spring ana Well-Waters, made by the =.¢at 
mproved methods. 


Prot. W. makes a speciaity of Gas CHEMISTRY, and the 
Analysis of Gas, Gas and other Coals, and Potable Waters. 
Has special laboratories and unequalled facilities for these 
purposes. Formerly Chemical Examiner in the WS Pxeu 
Offtce, and p2-aiiarly comperter*’. 
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SAMUEL DOWN, President. THOMAS J. EARLE, Secretary. T. C. HOPPER, General Superintendent. 


AMERICAN METER COMPANY, 


MANUFACTURERS OF 
Wet and Dry Gas Meters (with Slide or Rotary Valves), Station Meters, Dry Centre Valves, Pressure Registers, Pressure and Vacuum 
Registers, Meter“Provers, King’s Pressure and Vacuum Gauges, Exhauster Governors, Experimental Meters, Watchman’s Clocks, Ete., Ete. 
sa” ‘Sole Agents for W. Suce’s PHOTOMETRICAL and ANALYTICAL GAS APPARATUS. 
A full assortment of the above kept at the Manufactories and Agencies, where orders may be addressed, 


Agencies. American Meter Compauy, 
87 Water Street, Cincinnati. 512 West Tweénty-sceond Street, New York. 
20 South Canal Street, Chicago. Arch and Twenty-second Street, Philadelphia. 
548 Washington Street, Boston. 


511 Olive Street, St. Louis. 


——--— 5, -- ———— 





HARRIS & BROTHER, 


PRAOCTIOAL GAS WETTER WANVPAGTURERS, 


Continue as heretofore at the OLD ESTABLISHMENT, Nos. 1115 and 1117 Cherry Street, Philadelphia, Pa., 








To manutacture Wet and Dry Gas Meters, Station Meters, Experimental Meters, Meter Provers, Centre Seals, Governors, 
Pressure Registers, Indicators, Photometers, and all kinds of Gas Apparatus ; Also furnish all other Articles 
appertaining to the use of Gas Works. 


From our long Praetical Experience of the Business (covering a period of 20 years) and from ou personal supervision of all 
Work, we can guarantee all orders to be executed promptly, and in every respect satisfactorily. 


~ ~~ 


J. Wesley Harris, Washington Harris, William Helme. 


WILLIAM W. GOODWIN & CO. 
No. 1012, 1014 and 1016 Filbert Street, 


Philadelphia, Penna. 


MANUFACTURERS OF 


Dry and Wet GAS METERS, Station Meters (Square, Cylindrical or in Staves), Glazed Meters, King’s and Sugg’s Experimental Meters, 
Lamp Post Meters, Etc., Etc., Meter Provers (sizes 2, 5 and 10 feet), Pressure Guages of all kinds, Pressure Registers, Pressure and Vacuum Re- 
gisters, Pressure Indicators (sizes 4 inch, 6 inch and 9 inch), King’s,Pressure and Vacuum Gauges, Dry and Wet Centre Seals, Dry and Wet Gov- 
ernors, Exhauster Governors, Photometers of all descriptions. Letheby’s Sulphur and Ammonia Test Apparatus complete—also 

Testing and Chemical Apparatus of all kinds, and of the most perfect description, for all purposes relating to Gas. 


CGoodwin’s Improved Lowe’s Jet Photometer. 


W. W. Goodwin is the author of the History and Principles involved in the use of Lowe’s Jet Photometer. Also Patentee and we are the 
SOLE MANUFACTURERS of the oRIGINALand ONLY DIAL whereby the CANDLE POWER and PRESSURE can be instantly read, and all others are infringements. 

Special attention to repairs of Meters, and all apparatus connected with the business, 

All werk guaranteed first elass in every particular, and orders filled promptly. 


WILLIAM WALLACE GOODWIN. [335 ly] HOWARD KIRK, Special Partner. 


ene niaiinesaine = ia. | ee 
< aut as ~- sa - — - 2 


- MURRAY & BAKER, 


CENTENNIAL DRAWINGS. =~ 72Ctical Builders, B. 8, BENSON. 


And Contractors for the Erection of 
MANUFACTURER OF 
Gas Works, 


OF ALL THE LATEST AND MOST 

IMPROVED APPARATUS AND TOOLS FOR 
THE MANUFACTURE & DISTRIBU- 

F. H. MULLER. 


‘eb tiaientenaiaies a at TION OF COAL GAS. Cast Iron Pipes and Fittings, 
G2” WorKS AT THE RalLway Depots, 
FORT WAYNE, INDIANA. 





Prospecti:«¢ or Geometrical Drawings | MANUFACTURERS 
of Buildings and Apparatus, suitable for Exhibition Pur- | 
poses. Finest work. Address | 





AND 


Gas and Water Mains. 


We manufacture Bench Castings, Washers, “The Im-/ A}) sizes from 3 to 30 inch cast vertically in 1234 feet lengths 





GARDNER BROTHERS, 





MANUFACTURERS OF mersed Multitubular,” and Atmospheric Condensers, Wet and ’ 
Cl CS R Dry-Lime Purifiers, Dry Center Seals, Telescopic and Single Office & factory 52 East Monument %., 
ay as eto rts, Gas Holders, Wrought Iron Trussed Roof for Iron or Slate BALTIMORE, MD. 
. Wood and Iron Trays for Purifiers, Coke and Coal Carts, = RSP Se AM ig “— 
Reto rt Setti ng s, Wrought lron Screening Shovels and Castings, and Wrought | 
s . | Work of every description for Gas-Works. “ Cc e CG E Fr R oO R —& ke * 
F 7 re Bricks, Etc « As Mr, Murray is a Practical Draughtsman, we will furnish diet t 
Works Lockport Westmoreland Co., Pa.) plans and specifications to parties or associations, or will wait ees 
’ ’ ’ personally upon parties contemplating the construction of _ B Uw R Ww BE R os, 
Office, 96} Fourth Avenue, new works, or the alteration or extension of old ones GA > 
b v re 
PITTSBURGH, PA. ofthe experience and commero4al can be given, if required | GAS. HEATING AND COOKING APPARATUE 
fJ. R. SCOTT, ze8 Our dealings, 
Gen'l Agent for New England, latwalivenwe bab = ~ owe = FITTERS’ PROVING APPARATUS. ETC. 
396- 208 Washington St., Boston. | 4 P Fort Wayne, Indiana. ; No. 248 North Eighth Street, Philadelphia. 
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THOMAS T. TASKER Jr. STEPHEN P. M. TASKER. | 


MORRIS, TASKER & CO., | 


PASCAL IRON WORKS, PHILADELPHIA. 


TASKER IRON WORKS, NEWCASTLE, DEL. 
Office, Fifth and Tasker Streets, Philadelphia. 
Office and Warehouse, 15 Gold Street, New York. 


Office and Warehouse 36 Oliver Street, Boston, Mass, 
Established 1821. 
FOR GAS WORKS MACHINERY, ADDRESS OFFICE. FIFTH AND TASKER STREETS, PHILADBH .PHIA, 


Manufacturers and Builders of Gas Works, &., of al! Descriptions, of the Most Approved Plans, 


WROUGHT IRON ROOF FRAMES.—For Slate, or Corrugated Iron Coverings, with Cast Iron Cornice Gutter. Lron 
Doors and Frames, Wrongit [ron Pivot Blinds, Windows and all ki:ls of Castings and Smith Work for Buildings. 


BENCH CASTINGS.—Retorts, and all Castings and Wrought Iron Work required for Setting them on the Latest Plan, 
Tar Gates, Wrought Iron Stand Pipes, Retort Lids, Cotter Bars, Coal and Coke Wagons, and Stokers’ Tools. 


EX\ HAUSTERS,—Eviausters and Compensators, By-Passes to pass from 4,000 to 150,000 Cubic feet of Gas per hour, with 
Engines, Governors, Pressure and Vacuum Guages. 


SCRUBBERS — Single or Multitubular Scrubbers, with Self-Acting Pumps for Ammonia Water. 
W ASHERS.—Cataract and Single and Multitubular Spray Washera 
CoNDENSERS.—Single and Multitubular Air and Water Condensers. 

g 


PURIFIERS.—For Purifying from 1,000 to 2,000,000 cubic feet capacity daily, with either wet or dry Lime, or Oxide of 
Iron, and with either Ash Rivetted or Wrought or Cast Iron Lime Sieves. 


CARRIAGES.— Movable Lifting Carriages for Purifiers, arranged either for Floor or Overhead use. 
METERS.—Square and Round Meters of any capacity. 
GAS HOLDERS.—Single Lift and Telescopic Gasholders, with Cast or Wrought lron Suspensiun Frames. 


GAS GOVERNORS.—Station Governors, with Regulating and Indicating Columns for Inlet and Outlet Pipes, also Dry 
Governors with Flexible Diaphragms for Underground Pipes. ee 


STOP VALVES.—Double Faced Stop Valves for Gas or Water, from three inches to furty-eight inches diameter. These 


Valves are proved on both sides, with a heavy Water !ressure, Flange and Bell |’ipes, Fittings and Drips of all de- 
scriptions. Steam Boilers and Hot Water Apparatus for Heating Bnilding, and Gas Holder Tanks. Lamp Posta and 
Lanterns. 


P. Munzinger’s Patent Ash Lime Trays. 
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In use at the following Gas-Light Companies: 


Pittsburg Gas Company, Pa. New Orleans Gas Company, La. Augusta “sas-Light Company, Ga. 

Peoples Gas Company, Baltimore. Salem (ins-Light Company, Mass. Huntsville Gas Company, Ga. 

Lowell Gas-Light Company, Mass. | New B:itain Gas-Light Company, Conn. Chattanooga Gas Company Tenn. 

Lynn Gas-Light Company, Mass. | Rahway Gas-Light Company, N. J. Murfreesboro Gas Company, Tenn. 

Albany Gas-Light Company, N. Y. | ‘Trenton Gas-Light Company, N. J. Hagerstown Gas-Light Company, Md. 
Schenectady Gas Light Company, N. Y. _ Elmira Gas Company, New York. Hanover Gas Company, Pa. 

Utica Gas-Light Company, N. Y. Erie Gas Company, Pa. Easton Gas Company, Pa. 

Jersey City Gas Company, N. J. Columbus Gas-Light Company, Ohio, Uniontown Gas-Light Company, Pa. 

St. Paul Gas-Light Company, Minn. Westchester Gas-Light Company, N. Y. Coatesville Gas-Light Company, Pa. 

Cumberland Gas-Light Company, Md. Santa Cruz Gas Company, Cal. Houston, Gas Company, Texas. 

Hartford City Gas-Light Company, Conn. | Lawrence Gas-Light Company, Kansas. Wilkesbarre Gas Company, La. 

Richmor< Gas Company, Va. Salem Gas Company, N. J. Middletown Gas Company, New York. 
McKeesport Gas Company, Pa. Indiana Gas-Light Company, Pa. Washington Gas-Light Company, Pa. 
Middletown Gas Company, Pa. Peoria Gas Company} BE’ ©) 4. 1°70 Princeton Gas-Light Company, N. J. 

East Newark Gas-Light Company, N. J, Montclair Gas Company, N. J. Newark Gas Company, Ohio. _ ‘ 
Singhampton Gas Company, N. d. | Williamsport Gas Company, Pa. Pontiac Gas-Light Company, Mich. . 


Zavesville Gas Compeny, Chio, | Weoster Gaz Light Com; ary, Chio. And pumercus other Companies. 
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